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L INTRODUCTION

A full-scale ASME performance test was run on the IPP #1 unit to
determine the overall performance of the turbine relative to its guarantee. The
tests were conducted through the cooperative efforts of General Electric

Company and Intermountain Power Project.

The turbine-generator unit was initially synchronized in February 1986,
Enthalpy drop efficiency tests were run on the high pressure (HP)} and
intermediate pressure (IP) turbines after startup to establish the efficiency
levels for these components. The establishment of the startup performance level
as soon as possible after initial synchronization is a necessary prerequisite to the
running of an ASME full-scale acceptance test. This step provides the basis for
identifying the presence of performance deviations which may occur in the time

period before a full-scale test can be run.

In June of 1986, the full-scale ASME performance test was conducted. The
initial two test points were performed for the primary purpose of instrument
checkout, data taker training, isolation verification, and determining the
efficiency of the HP and IP turbine sections. This data showed the HP turbine
efficiency to having deteriorated 1% since startup and the IP turbine efficiency
to have deteriorated 0.5%. Despite this deterioration, the performance test was
conducted as originally planned. A series of six full-scale ASME test points were
then conduected from June 22 through June 28, 1986. This report presents the
results of the full-scale performance test as well as the startup enthalpy drop
test.

O. INSTRUMENTATION

The instrumentation and measurements required for a full-scale test are
deseribed in detail in PTC-6 1976. A brief summary of the application of PTC-6
to the IPP #1 unit follows:
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A. Description of Unit

. The turbine is a tandem compound 3600 RPM design with a single
flow HP turbine, a double flow IP turbine, and a six flow low pressure
turbine with 30" last stage buckets. It is a single reheat design with rated
steam conditions of 2400 psig/1000F/1000F and a nameplate rating of
820,000 KW at 1.66/2.24/2.99" HgA exhaust pressure. A cross-section of
the HP turbine is given in Figure 1A, the IP turbine is shown in Figure 1B,

and one of the three low pressure sections is shown in Figure 1C.
A schematic of the turbine and feedwater cycle is given in Figure 2.
The locations and types of measurements which were made are identified

on this figure.

B. Pressures, Temperatures, Flows

Most of the instrumentation for the test was provided by the General
Eleetric Company. Temperatures were measured using calibrated chromel
constantan thermocouples with continuous leads from the hot junction to
an electronie (real iece} ice bath. Per PTC-6 recommendations,
temperatures which have the most influence on the test results were
measured at two different points, close together, and the mean of the

readings was considered to be the temperature of the fluid.

Transducers were used for measuring the various pressures as well as
the differential pressures across numerous flow elements. Many pressures
were multiplexed to one transducer through the use of scanivalves. This
justified the use of expensive, ultra high accuracy Ruska quartz bourdon
tube transducers. Rosemount and Gemac transducers were used to

measure differential pressures on secondary flow elements and Heise

Pags No. 2
property of General Electric Company
Maintain one-inch side marging,

IP14_007204




GENERAL ELECTRIC COMPANY
T TECHNICAL INFORMATION SERIES
NO. DF86STGO7

pressure transducers were used for some static pressure measurements.
Prior to the start of the test, an in-place calibration of transducers was

performed.

The condensate flow to the deaerator was measured using an ASME
primary-flow section which had a throat tap nozzle with a Beta ratio of
0.423 and a throat diameter of 9.842". Calibration of this flow section was
completed by Alden Reseach Laboratory (ARL Report No. 112-84/C354)
and the results are shown in Figure 3. This flow section, which is the
property of IPP, was inspected just prior to the test and found to be
undamaged but have a thin oxide-like deposit. This deposit was removed
from the nozzle using acetone as a solvent and serubbing with a clean
cloth. The differential pressure across the nozzle was measured on both
sets of taps with Ruska DDR transducers. The temperature-controlled
quartz bourdon tube transducers have an accuracy of 0.02% of reading plus
0.029% of full scale.

A calibrated flow section having a throat tap nozzle with a Beta ratio
of 0.45 was used to measure the extraction steam flow to each of the two
boiler feed pump turbines. The main steam attemperation spray flow was
measured with a station pipe tap nozzle which was inspected prior to the
test using the inspection port. A station orifice was used to measure the
combustion gas reheat return to the deaerator. The feedpump injection
flows were measured with six station orifices, one for each of the two main
boiler feedpumps, one for the startup boiler feedpump, and one for each of
the three booster boiler feedpumps. The feedpump seal return flows were
measured with two calibrated turbine-meter flow sections which were
provided by GE. Numerous flows in the steam seal system (see Figure 4)
were measured with station orifices and forward-reverse tubes. No reheat
steam attemperation spray flow or air preheat flow was used during the

test.
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C. Blectrical Measurement

The generator electric load measurements were obtained using the

following apparatus:

Electrical Apparatus Used Serial No, Phase

Current Transformers (customer's property)

Potential Transformers (GE property) (G425553 A
Type: JVS-150 G414871 B
Rating: 13800/120, 3000 VA, 60 Hz K135196 C
Instruments (GE property) 30809740 A
Precision Watthour Meters 30808742 B
Type: IBL-10 (modified) 30809743 C

Rating: 2.5 Amp, 120 Volt, 60 Hz

The precision watthour meters and the associated readout equipment
were used to determine generator output of each of the three phases.
These instruments were supplied. by the General Electric Company along
with a test cabinet for making all necessary electrical connections. The

measuring setup was located in the control room.

The precision watthour meters were calibrated in Schenectady at the
standards laboratory of Upstate New York Instrumentation Services,
General Electric Company. During the calibration and the test, these

meters operated in a temperature-controlled cabinet.

The potential transformers were calibrated at the General Eleetric
Somersworth, New Hampshire plant. These calibrations provided the phase
angle correction factors and the ratio correction factors for the potential
transformers. The secondary burden consisted solely of our instruments.
All transformérs were grounded at their secondaries. During the testing,
steam conditions and throttle flow were held as steady as possible to

maintain steady generator load.
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During each test, revolutions of the IBL-10 watthour meters were
counted by electronic counters. The digital readout of these counters and
the timer was photographed or recorded at precise 15-minute intervals.
Phase voltages and currents were recorded by the data acquisition system.
These values were used to determine the average armature current of each
phase, average line-to-line voltage, and the power factor of the unit during
each test. The value of generator hydrogen pressure was recorded during

each test using the station instrumentation.

D. Dats Aeguisition

During the ASME performance test, a Hewlett-Packard 10d0 data
acquisition system was used for collection and reduction of the test data.
The computer has a 0.5 megabyte core memory with a 64 megabyte dise
and is housed in a8 mobile trailer. For convenience, the mobile {railer was

located on the turbine deck for the duration of the test.

Use of this system eliminated the need for about 20 data takers,
thereby reducing the testing cost for the customer. In addition, the rate of
recording data was increased and thus reducing data scatter uncertainty.
Using both pressure multiplexing and computer input multiplexing, the scan
time was about 3.4 minutes. The more important variables such as primary

flow were read more frequently (once every 42 seconds).

During a test point, the system allowed complete visibility of the
data as it was logged and stored on magnetic tape. Upon completion of a
test point, a hard copy of the raw data was printed, along with
corresponding scan times and averaged values converted to engineering
units. The system could also be used to perform heat balance calculation
for determining detailed turbine performance results as well as information
on the performance of other components of the eycle.
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E. Cyele Isolation

For all test points, a number of valves were closed to prevent
unaccounted for flows from entering or leaving the test cycle or bypassing
any cycle component. Many lines were isolated by closing two isolation
valves and opening a drain between the valves to verify no leakage. For
steam line drains to the condenser, the drain line temperature near the
condenser was checked to verify that the single isolation valve was not
leaking. During the initial tests, some drain valves were found to be
leaking, but these isolation problems were corrected by closing additional

drain line valves.

The No.1 low pressure heater continuous vents could not be
completely isolated so on heaters 1B and 1C, the valves were opened three
turns, and on heater 1A the valve was left wide open to prevent the heater
from becoming air bound during a test. These heater vent leakage flows
were estimated to be insignificant -to overall performance and no
correction was made in the heat balance calculations for this pérforrnance

loss.

A number of flows were found to be leaking from the test cycle.
Many valves identified to be leaking, such as boiler drains, were repaired
during an outage prior to test poiht 3. Some valves, such as feedwater
relief valves, could not be repaired nor could the leakage flow be
measured. For test points 7 and 8, the leakage flow from the
demineralizer was significant and was measured by timing how long it took
to fill a known volume of the sump. This measured leakage was then

accounted for in the heat balance calculation.
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M. CALCULATIONS

Eight test points were run during the period June 9 through June 28, 1986
which covered three valve best point operating conditions: second, third, fourth,
or VWO condition. Test points 1 and 2 may be considered as preliminary tests
whose main objective was to provide a check on cyele isolation and instrumenta-
tion. Several isolation deficiencies and instrumentation problems were
discovered and corrected. Test points 3, 4, 6, 7, and 8 were run with the cycle in
the design mode of operation. Test point 5 was run with the total flow from the
heater #2 drain going to the condenser. A summary of test conditions for these

test points is given in Figure 5.

During test point 6, one electroniec thermocouple reference junction
malfunetioned because of a high ambient temperature. This caused the main
steam, cold reheat, hot reheat, and heater No. 2 drain temperatures to read high.
By comparing the enthalpy of the steam at the cold reheat and the extraction to
heater No. 7 during test point 6 and previous test points, we determined the
malfunction to have caused a 3.89F error. This was reviewed with IPP and Black
and Veateh, and we agreed to correct the affected temperature data from test
point 6 by 3.8°F.

The test data which was recorded and stored on a magnetic tape during
each test point was printed, along with averaged values converted to engineering
units and corrected for water legs, barometric pressure, and instrumentation
calibration. The data was then posted on a copy of the instrument diagram
(Figure 2) and reviewed for errors, inconsistencies, completeness, ete. An
example of a completed posting diagram developed for test point 4 is shown in

Figure 6.

The electrical load was caleulated from the data obtained from the

measurements described in Section II-C by the formula:
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Load = Rev. x 60 min./test time (min.) x K x WHMCF x CTRCF x PTRCF x

CTMR x PTMR
where:
K = Watthour Meter Constant
WHMCF = Watthour Meter Correction Factor
CTRCF = Current Transformer Ratio Correction Factor
PTRCF = Potential Transformer Ratio Correction Factor
CTMR = Current Transformer Marked Ratio
PTMR = Potential Transformer Marked Ratio

These calculatidns are done for each phase and the sum of them is the total
generator load. Generator data for the average armature current of the phases,
the average line-to-line voltage, and the hydrogen pressure are listed in Table 1,
The test generator load and power factor (PF) are listed in Table Il
Comparisons were made between the electrical measurements made by General
Electric and the readings obtained from the: station computer. These results,
given in Table III, show computer point TGBPKO to read about 0.2% more MW
output than the test electrical load equipment and computer point COAXIO to
read about 0.5% less MW output. The generator losses are shown in Figure 7.

Table I

Generator Data

Avg. Armature Avg, Hg
Current of Line-to-Line Pressure

Test No. 3 Phases Voltage psig
3 19919 25845 61
4 18277 28760 81
5 14105 25674 v 59
8 18312 25913 61
7 17820 26208 85
8 13766 26100 61
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Table I

Generator Load

Test No, Date Time KW PF
3 6/22/86 20:15 to 22:15 871725 0.978
4 6/24/86 12:15 to 14:15 791473 0.971
5 6/25/88 22:15 to 00:15 596565 0.853
6 6/27/86 23:00 to 00:30 860177 0.992
7 6/28/86 11:15 to 13:45 778625 0.963
8 6/28/86 17:00 to 19:00 590648 0.952
Table I
GE Station : Station

Test Measured Computer (MW) Computer (MW)

No. (MW) TGBPKO % Diff, COAXIO % Diff,
3 871.73 873.37 0.19 867.33 -0.5
4 791.47 793.18 0.22 787.51 -0.5
5 596.57 597.69 0.19 593.97 -0.44
6 860.18 861.75 0.18 856.09 -0.48
7 788.63 780.24 0.21 774.96 -0.47
8 590.65 591.78 0.19 588.11 -0.43

The performance of the test cycle was calculated by supplying the
measurements identified on the posting diagram for each test point to a
computerized heat balance model of the turbine eycle. A sample calculation ean
be found in the ASME PTC-6 Appendix A to Test Code for Steam Turbines. All
calculations have been performed using ASME steam properties. The computer
output for the test cycle calculations is contained in Appendix A. The output for
each test point contains detailed turbine performance results as well as
information on the heaters, pumps, and other components of the cycle. The
information contained in Appendix A for test point 4 is summarized on tae test

cycle heat balance diagram of Figure 8.
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The expansion line end point (ELEP) was calculated by subtracting the
appropriate exhaust loss obtained from the curve given in Figure 8A from the
measured used energy end point (UEEP). It is noted that the exhaust loss curve
shown in Figure 8A is based on data obtained from numerous tests which were
conducted on similar turbines with 30" last stage buckets and also from data

obtained on laboratory models.

With the test performance characteristics of the turbine established, the
contract cycle analysis was then conducted. The contract cycle analysis
provides the final results which are used to compare the test performance with
the guarantee performance of the turbine. Contract eycle analysis restores the
performance of all the eycle components except the turbine to their respective
design values while maintaining the test performance characteristics of the
turbine. The test characteristics for the turbine and the steam conditions taken

from test cycle ares

1. High pressure turbine efficiency
2. Reheat turbine efficiency
3. Packing flows and rotor cooling steam flow
4, Stage flow functions
5. Hot extractions*
8. Throttle flow
7. Throttle pressure
8. Throttle temperature
g, Heheat temperature
1d. Exhaust pressure

# Hot extractions refer to the difference between the test extraction
enthalpy and the corresponding stage test expansion line enthalpy.
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The exhaust loss given by Figure 8A was used in the contract eycle analysis
calculations to relate the UEEP and ELEP enthalpies. A method of performing
contract eyecle calculations is shown in the ASME PTC-6 Appendix A to Test

Code for Steam Turbines.

Contract cycle calculations were performed on six test points which
covered the three valve best point operating conditions: second, third, fourth, or
VWO conditions. The flows, pressures, enthalpies, output, and heat rate obtained
in the contract cycle analysis are shown on the heat balance diagrams of
Figures 9A~9F for test points 3, 4, 5, 6, 7, and 8, respectively. The correction of
output and heat rate to design steam conditions is discussed in Section V-4,

V. RESULTS

A summary of pertinent results from both the test cycle and the contract

eycle analysis followss:

1. HP Turbine Efficiency

The efficiency of the HP turbine was measured* during each test
point.  The results are plotted on Figure 10 as a function of throttle flow
ratio (TFR) which is the ratio of the throttle flow to the valves wide open
(VW) throttle flow. The efficiencies and the TFR have been corrected to
rated throttle conditions of 2400 psig/1000F. The efficiencies obtained
from the design heat balances are included. For the VWO points (test
points 3 and 6), the test efficiency is 1.9% better than the design VWO heat
balance. This is worth an estimated 0.3% in turbine heat rate.

* Appendix D describes the mesasurement and calculation of HP and IP

efficiency.
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The efficiency of the HP turbine deteriorated since the initial
performance was established at startup. This is shown in Figure 11, which
includes the results of the data taken during the enthalpy drop tests and
the full-scale tests. The efficiency established at startup was 1.0% better
than the full-scale test. This loss of HP efficiency is worth about 0.2% in

turbine heat rate.

2. IP Turbine Efficiency

The efficiency of the IP turbine was also measured during each test
point. This efficiency is defined from ahead of the combined reheat valves
to the LP bowl. The results obtained during the full-scale test are plotted
in Figure 12, along with those previously obtained from the enthalpy drop
test. The IP turbine efficiency showed about 0.5% deterioration from what

was established at startup.

3. Rehest Turbine Efficiency

The reheat turbine efficiency reflects the combined performance of
the IP and low pressure sections. It is measured from the initial conditions
defined by the pressure just ahead of the Combined Intercept Valves (CIV's)
and bowl enthalpy to the endpoint conditions defined at the exit of the low
pressure turbine. Unlike the HP and IP efficiencies discussed above, reheat
efficiency can only be determined by performing a full-scale test since a
heat balance around the entire turbine is required to determine the used
energy endpoint (UEEP) at the low pressure turbine exhaust. Hence, no
data for the reheat efficiency was available from the previous enthalpy

drop tests which were run prior to the full-scale test.

The results of the reheat turbine UEEP efficiency are presented in
Figure 13.  These results have been corrected to 1000F reheat
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temperature. The level of efficiency indicated by the test curve is 0.5%
better than the design curve.

, Results for the reheat turbine efficiency based on the expansion line
endpoint (ELEP) are shown in Figure 14. The difference between the test
level of performance and design level of performance is about the same as

indicated by the results in Figure 13.

4. Cuiput and Heat Rate

A. Test Cycle

The test value of the major variables which affect turbine and
cycle performance are shown in Appendix C along with the test cycle
results for output and heat rate. This data has been used in
conjunction with the correction curves for throttle pressures, throttle
temperature, reheat temperature and exhaust pressure which are
given in Appendix B, to obtain values for the test output and heat
rate corresponding to the rated conditions of 2400 psig, 1600/10005‘,
1.66/2.24/2.99 HgA, 0.9 power factor, and an Hy pressure of 63 psig.
The final values for test output and heat rate at rated conditions
have been plotted in the form of test heat rate versus test load in
Figure 15. The design curve shown is based on the design heat
balances which include 1% cycle makeup and a heat rate definition
with heat input by the condensate pump and for 0.1% boiler blowdown

flow.

B. Contraet Cvele

As noted earlier in Section III, the results of the contract cycle
analysis provide the test turbine performance with all other
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components in the cycle performing at their respective design
performance levels. The contract cycle analysis provides the results
for turbine output and heat rate which are used to compare the test
performance with guarantee. Table IV contains a summary of the
contract cycle results for output and heat rate. Both have been
corrected to rated conditions using the same correction factors listed
in Appendix C. The corrected data is plotted in Figure 16 which also

contains the design heat rate curve.

The contract cyele test heat rate was compared fo the
guarantee value using the method outlined in the turbine-generator
contract. First, the equation for the straight line between the design
heat balance heat rates at the third valve point and valves wide open
was determined. Second, the difference between the heat rate at
820,000 KW from the straight line equation and the specified
contract 820,000 KW guaranteed heat rate was calculated to be
6.9 BTU/KW-HR. Third, the test heat rate at 820,000 KW was
calculated from a straight line eguation between the test heat rates
at the third valve point and the valves wide open. The resultant
corrected test heat rate at 820,000 KW was then determined by
subtracting the 6.9 BTU/KW-HR obtained in step 2 from the straight
line interpolation of the test heat rate obtained in step 3. This
corrected test heat rate is 7755.4 BTU/KWHR and the guarantee
value is 7816 BTU/KW-HR (see the guarantee heat balance 481HB111
shown in Figure 17TA). The test value is better than guarantee by
60.6 BTU/KW-HR or 0.8%. The test heat rate is considerably better
than the design level over the entire tested load range. This
difference is primarily attributed to the better stage performance of

all turbine sections relative to design.
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Using the startup levels of HP and IP efficiency, the corrected

contract cycle heat rates would have been 1.09% better than

guarantee.

The VWO test output of 878606 KW (average of test points 3

and 6) exceeds the guarantee value of 820,000 KW by 7.1% and design
VWO value by 3.2%. The measured VWO throttle flow corrected to
2400 psig/1000F is 6,301,995 LB/HR (average of test points 3 and 6)
which exceeds the design VWO throttle flow of 6,122,730 LB/HR by

2.9%.

Test
Point

OO =d 053 O b G

Table IV

Summary - Contract Cyele Analysis

Generator Output

Contract Cyele*

Output

859479 KW
780572 KW
589420 KW
843533 KW
768034 KW
580851 KW

Page No.15
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879596 KW
799321 KW
601640 KW
877615 KW
795704 KW
602113 KW
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Heat Rate
Contract Cycle Heat Rate**

Test Contract Cyecle* Corrected to
Point Heat Rate Rated Conditions

3 7936.9 7733.8

4 7948.7 7762.3

5 8056.2 7922.7

6 7962.9 7739.1

7 7997.0 7782.0

8 8086.9 7912.8

Caleulated for the test conditions of throttle pressure and temperature,
reheat temperature, and exhaust pressure. The power factor and hydrogen
pressure were 0.90 and 63 psig, respectively. Makeup of 1.0%.

**% The corrections used for throttle pressure, throttle temperature, reheat

temperature, and exhaust pressure are listed in Appendix C.

5. Stage Flow Functions

The flow func{:ion for a stage is defined by the relationship:
Stage Flow Function=Q /(A/ P /v)

wheres
Q = flow to the following stage
A = stage nozzle area
P = stage shell pressure
v = specific volume at the stage shell pressure and

temperature

The flow funetion should have a constant value which is usually
independent of load. Plots of this function will reflect any errors

that may exist in the measurement of flow, pressure, or temperature
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at a specified point in the cycle. Its consistency is a measure of the

precision of the test.

Plots of the flow functions calculated for those locations in the
turbine where pressures and temperatures were measured (see
Figure 2) are given in Figures 19-28. Generally, the values from each
test point line up very well for each respective location

demonstrating good consistency and, therefore, good precision.

The flow functions obtained for the positions in the HP turbine
(Figures 19 and 20) exhibit a positive slope with flow to the following
stage (i.e., load). This relationship is common to other large single-
flow fossil, high pressure turbines. The remaining plots contain the
results for locations in the IP and LP turbines. The first stage

pressure has been plotted versus throttle flow in Figure 18.

6. Packing Flows

The turbine shaft packing flows were measured (see Figure 2)
during the ASME performance test. The more significant flows are
plotted in Figures 29-35. The HP turbine high pressure packing flows
are plotted versus throttle flow in Figures 29 and 30 while the low
pressure packing leakoff flows are shown in Figures 31 and 32. The
IP turbine shaft packing flow to the steam seal header are shown in
Figures 33 and 34. The measured flows from the first valve stem

leakoff are plotted in Figure 35.

The packing flow constants determined from these test resuits
have been used in the contract cycle calculation. However, packing

flows have only a small effect on heat rate.
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V. CONCLUSION

The IPP #1 turbine-generator unit is 60.6 BTU/KW-HR or 0.8% better than
guarantee at the guarantee output of 820,000 KW. The performance level of the
unit is considerably better than design over the entire load range. The maximum
contract cycle KW output at rated conditions is 876,608 KW. This exceeds the
design VWO value of 851,733 KW by 3.2%. The maximum test throttle flow at
rated steam conditions is 6,301,995 Ib/hr, which is greater than the valves wide
open (VWO) throttle flow of 6,122,730 Ib/hr by 2.9%. The HP turbine section
efficiency is 1.9% better than design at VWO, while at startup, it was 2.9%
better than design. The reheat turbine efficiency, whieh refleets the combined
performance of the IP and low pressure turbine sections, is on the average 0.5%

better than design when corrected to rated reheat temperature.

pm/#6730/18
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SUMMARY OF TEST CONDITIONS

TEST PT. 3 4 5
VALVE PT. VWO 3 VP 2 VP
LOAD (MW) 871.73 781.47 596.57

THROTTLE FLOW (LB/HR) 6322406 5640429 4076417
THROTTLE PRESS. (PSIA) 2421.4 2412.98 2401.5

THROTTLE TEMP. ( F) 1003.3 9986.0 1000.8
FIRST STAGE PRESS. 1968.0 1737.9 1240.9
HOT REHEAT PRESS. 538.1 483.0 358.4
HOT REHEAT TEMP. 1000.5 9985.9 1002.1
COLD REHEAT PRESS. 583.5 524.0 389.0
COLD REHEAT TEMP. 627.7 603.9 565.9
LP BOWL PRESS. 121.5 108.9 81.8
CROSSOVER TEMP. 617.1 615.8 622.9
LP EXH. PRESS. ("HG) 3.87 3.45 2.83
FINAL FW TEMP. 5566.0 543.5 510.4
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CENERAL ELECTRIC COMPANY
e TECHNICAL INFORMATION SERIES

(/ QEFSET-T0S
NO. DF86STG07

APPENDIX A

Computer Output for Test Cycle Heat Balances
for Test Points 3 - 8

Output Sheets

These output sheets should be used in conjunction with the trunkline diagram
shown in Figure Al.

The following is a list of the nomenclature used in these output sheets:

FwW ‘ Feedwater
Inj Injection
Ret Return

MU Makeup

{ LO Leakoff
Shell Conditions in turbine
Exh Exhaust
AE Available energy
ELEP Expansion line end point
UEEPR Used energy end point
VAN Annulus veloeity
TL Trunkline
P Pressure - psia
T Temperature - degrees F
H Enthalpy, BTU/LB
Q@ Flow, lb./hr.
SV Specific volume - £t3/Ib
SS5R Steam seal regulator

Pages 1 and 2 of the output sheets for each test point contain general
information on turbine and eycle performance, such as heat rate, throttle flow,
section effieiencies, and stage flow function. On page 1 under label "rated
conditions"”, the load and heat rate have been corrected to rated power factor
and rated Hg pressure, and the throttle flow has been corrected to 2400

psig/1000F.

Page No. A1
Property of General Electric Company
Maintain one-inch side margins,

IP14_007269




7 X GENERAL ELECTRIC COMPANY
drrstt o8 TECHNICAL INFORMATION SERIES
NO. DF86STG07

Pages 3-6 include designated component information. The column (TL) to the
left of each sheet is a trunkline number used to easily identify points in the
eyecle. These TL numbers correspond to the number on sheet Al.

Pages 7 and 8 are a tabulation of all information stored in all trunklines.
Although much of the same information is already included on pages 3-8, it is
reprinted in TL form because not all TL numbers are printed on pages 3-8 and it
is easier under some circumstances to look up information on the TL printout.

The column headings for the TL sheets are from left to right (TL) trunkline
number, (P) pressure-psia, (T) temperature - OF, (H) enthalty -~ Btu/lb., (Q) flow
ib./hr., (SV) spec1f1c volume-ft3/Ib. in most cases, (SP) an additional fluid
property needed in the caleulation such as enthalpy, (PV)-(P)/(SV) in most cases
but not all; and (TR) transient storage for information needed in the ealculatlon.

This last storage area will also contain (@A  (PY/(BV)
The page numbering system is as follows:
Al 3-1

where A is for appendix A and 3-1 identifies the test point as 3 and the page
number as 1.

page No. A2
Property of General Electric Company
Maintain one-inch side margins.

IP14_007270
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TEST CYCLE HEAT BALANCE

VALVE POINT VIO O&L/722/86 TEST POINT O3
INTERMOUNTAIN PUR PROJECT UNIT @1

H20000. Kd TO&F =30 IN LEB TURBINE NI 2707150

2800. PBIB 1000.7 1000, F 2. 300 IN HE ABS

CALCULATED USING ASME STEAM TABLES

COMBINED TURBINE-CYOLE PERFURMANCE

TEST CONDITIONS #RATED CONDITIONS

TOTAL LOAD 871725. ) 870878.
HEAT RATE 7829.9 7837.5
THROTTLE FLOW 6HI22406. 6307919,

TURBINE THERMAL PERFORMANCE

HIGH PRESS TB REHEAT 7B
I 7B LF T8
THROTTLE COLD RHT INLET EXH EXH
FRESS 2421.40 583.45 S58. 06 121.54 3.874
TEMP 1003. 30 2T 70 1000. 0% &H17. 10 124.24
ENTH 14562, 357 1309.48 1519.25 1336.71 10246.84
ENTR 1. 8333 1.7285 1.7442
EFF H87.616 F1i.658 5. 038
ABBLISEA PHFX/PT=0.2410 FIETSTG/PT=0. 8127 VA= BO7.4
THRU FLOW PERFORMANCE OF CONDERNSING SECTION SHAFT NO 1
TOTAL TEB ENERBY BALANCE LF TB ENERGBY BALANCE
RHET TiE L.P T8 RHT TB LP TB
& s518.12 - 326.43
H ELEPF 1026.84 1026.84
H UEEP 1036.66 1036, 66
EFF ELEP F5.04 F4.93 F5. 04 F4L.F3E
EFF UEEP 93.14 PL.32 : F3.14 FL.92

W S07. 44 S0F . 84
# LOAD AND HEAT RATE AT RATED POWER FACTOR AND HZ PRESE. FLOW AT
RATED THROTTLE PRESS. OF 2412.2 PSIA AND TEMP. OF 1000 F.

ADZ~1

IP14_007272




,/“\‘ N

576
NO

i

4
RH 1
8

il
15
15
ié
i8
ig

T B L PERFORMANCE OF CONDENSING SECTION

H ELEF

H LUEEP
EFF ELEP
EFF UEEP
VAN

1967 .96
1111.92
538.06
BE27.30
23%9. 23
121.54
&7 .19
41,20
12.09

.30

TOTAL TE ENERGY BOLANCE
P 7B

RHT TB
1030, 03
1039.82
PE. 42
F2.53
S09.18

SHELL
FREES

OHE
VEL. HD

O,
4.578
Q.
O
0. B53
i
0,287
G. 198
0. 073
Q. 014

F3.95
F0.95

STABE FLOW FUNCTION

PCT

0.
1.30
O.
G
1.14
0.
1.24
1.40
1.7%
G.76

FLANGE
DELTA P PRESBES

G
1097.50
Q.

.

236,52
a
by, St
40.62
11.87
3.26

86.6
157. 4
F50.2
250.2
Tii.2
BO7. &

i414.8
2021.4
&018.0
120946.0

BHAFT ND 1

LF TR ENERBY BALANCE

NOZ
AREA

RHT TB LFP THB
1030.03
1039.82
F4.42 F3.95
F2.53 B0.95
509. 18
@/ ap aFs B ap
H FLG H &L
. H266334. 1004, 1
B47.1 S5640038. B841.64
Oa 3109396, 78%.8
O 5121811, BO7.8
78%.3 4880585, T70.9
Qe A4XEERLT. 1lié. 4
1074.9 4224181. 1044.5
1081.2 3930847. 1052.2
1083.5 3765887. 1016.5
1075.8 36&663735. 1071.7

1.P.5.C. ENGINEERING

LIBRARY

AOS~2

IP14_007273
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20
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-
23
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i9

Fub IW
EXTR
DRAIN

Fid IN
EXTR

DRAIN
ENTRY

Fid IN
EXTR

DRAIN
ENTRY

Fid IN
SEAL INJ

SEal RET
LEAKABE

EXTR
Fw OuUT

Fid IN
EXTR
DRAIN
ENTRY

Flid IN
EXTR
DRAIN

Fid IN
EXTR

DRAIN
ENTRY

Fid IN
EXTR

DRAIN
ENTRY

PRESS

2792.00
1090.77
109G.77

2792.00
S735. 48
573548

1090.77

2929.460

e
REZ. 43

e 3
2\-’!3 ™ 43

STE. A8

Q.
G.
(e
T.
1300. 00

2929 .60

137.70
121.25
121.25

Q.

177.10
b4. 835
64.83

177.10
E9.27
927
&b . B3

177.10
11.17
11.17
39.27

TEMP

481.40
8006. 40
450G, &HO

396.50
&2b. 70
404 . 40
490 . &0

247 .04
799.80
355,20

404 . 40

G
Ta
O
Oa
200.00
347,04

297 .90

&19.90

T42. 10
0.

266. 40
515,50
27310

1946. 90
£412.80
205,40
273.10

15&. 10
£30. 30
163.20
205.40

ENTH

FEEDWBTER DVYCOLE

466 . 49
13B5.43

H476. 7S

374.93
130%9. 64
380. 21
476.75

323%.18
1424, 00
327 .37

F80. 21

Q.

O

G

Os
171.47
323. 186

267 . 69
1338. 14
313.46
270. 16

235. 55
1289. 38
242. 16

165. 35
1242.75
175.58
242.1é

124.47
1160.61
131.18
175.58

FL.OW

HEATER
6£299616.%9 CLOSED
&05416.7 TD =
&05416.7 DO =

HEATER
6299616.9 CLOBED
SS57710.9 TD
1163127.46 DO

I ]

50541&6.7
HEATER
4299616.% CLDBED
281223.3 Th =
1404352.9 DL =
1163127. 6
PUMP
62601596
1451683.7
TOBEZ. 0
Q.
O
HIZAT76H3. 3
HEATER
4605624, 0 OPEN
250585.7 BTO =
&H811741.3 BL =
1955934, 6
HEATER

4605624.4 CLOBED
1414637.6 TD =
141637.6 DL =

HEATER
4605624, 4 CLOSED
Z2PIZEI.B Th =
434%971.4 DL =

141637.6
HEATER
44605624.4 CLOSED

164960.0 TD
S99931.4 DO
A4F4971.4

nou

IP14_007274

FO. 0
_On 1

f

b

wf o
= O

)
e
%
L4




Th.

838
FO
&8

26
25
123
e
sl

TG

=
<o

87
27

71
b

40
112

FRESBS

FLOW ToO OC-
T &. 13
TV b b3
MOT CODED FOR MU

FiWl IN 22T « 30
EXTR Se 32
DRAIN 5.32
ENTRY 11.17
ENTRY b.13
Fid IN 0.
LEAKABE O.
Fiw OUT 0.
Fid IN 2792.00
EXIT U
THROTTLE 2421.40

538.26

LO NG 1

LO NO 2 Cs

SHELL 19&67.96

TEMP

0-
999. 20
&82. 00

ENTH

Q.
1335. 82
15378.43

MEAS TOTAHL FLOW =

12%9.40 G7.92
Q. 1084, 65
E2.90 101.86
163,20 131.18
999. 20 1535.42
Ca C.
Oa G.
Ga O
556.03 553.82
TURBINE EXP
G 1462. 57
1003.30 1862. 5
87%.80 1454 .30
0. Co
G484, 75 143%9.76
0. 143%9.76

EXTR O

FLOW

57TM BEAL REG
&953.7 CALCULATED
E477.7 TO HEATER
F476.0 TO COMDENSER

0'
HEATER i
46056244 (CLOSED
102152.3 TD = 8.8
705561.4 BU = 4.5
SF99931. 4
3477.7
PLiME
4730790, 1
0-

4730790, 1

Fi 7O BOILER

&6299616.% S+l = —12357.

AN E I ON

MAIN STEAM LINE

0.
6322406.3
VALVE STEM LEG
SERT P/V = B87.085
2838.0 C = 55. 410
SORT P/V = 19.393
2004.8 C = 103.374
EXP TO STG 1
6266234, 0
51329. 4
AO3~4
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TL.

42 LO NO 1

o+
i

LO NO 2

100 L0 NO

A

41 BHELL
78 EXTR

44 LO NO 1

47 1.0 NO

b

100 L0 NO 2

49 EXH
B8O EXTR
50 TO RMY

BEFORE LO
E7 ENTRY
824 AFTER LD

51 ENTRY

128 ENTRY

SHELL
EXTR

wd

th

PRESS

1111.92

10%7.50

126.25

18. 20

o83, 45
583.45
583. 45

G, 08

S58. 08

27 5 S0

S37.73

239.325
25b. 52

TEMF

780. 70

774.40

O

0.

BO1L.70

HOG. 60

587 .80

QII

&H27 .70
62770
&27 .70

D.

1000. 50

PP . 50

828. 60

O.
801.%0

ENTH

1418.84

1420. 351

O.

1385. 90

1385.90

15E0.71

1329. 13

0'

130%. 48
1309. 48
130%. 48

18519.51

1519.47

18519. 28

1426.87

1411.63
1424, 935

FL.OW

POCKING NO 2
SQRT P/V =.113E 19
1655%.9 C = 0. 000
SERT P/V = £.717
E583.6 C = 891.471
BAGRT P/AV = Ca&b3
&21.8 O = 1739.359
EXP TO &76 &
S640058.0
&08416.7
PACKING NO i
BERT P/V = 23.9%6
gois%.8 0 = &12.765
BERT P/V = 5. 089
8812.3 O = 1Z12.450
SERT P/V = G. 730
621.8 C = 1759.359
EXPAND TO EXHAUST
S664268.9
SO7710.9
H106558.0
REHEATER i
Q.

S10%3%946.0 PLTDP = 7.780

EXPAND TO BOWL

51218140.6

i12414. 6
EXP TO BTG 1t

4880585. 4

241228.3
AOE-3

IP14_007276




Th

57

58

100

100

&1
&0

&5
&2

&5

&4

107
104

108
-

122

MEASURED LOAD

SHA

L0 WO

1.0 MO

LO MO

LO NO

EXH
EXTR

ENTRY

SHELL
EXTR

SHELL
EXTR

SHELL
EXTR

SHELL
EXTR

TE EXH
ENTRY
DRAIN

FT 1

PRESS TEMF

i i8.08 E7.00

2 18. 00 &£51.10

= Ua G.

4 G O
121.54 &17.10
124.78 &£18.9%4
121.54 &i17.10

&7.19 O
bbb S2%5.70
841.20 0.
4G, &2 £20.00
12.09 O
11.87 230,40
T S0 0.
S. 246 C.
1.5%0
0. 0.
0. 0-
= @7L725.0

K = BBI7&7.7

ENTH

O.

1336.71

1337.43

1336.71

1273.22

1294, 27

1229.07
1246.08

1137.03
1160.33

1084.86
1084. 65

124,24 103Z6.46632

Gﬂ
0.

0.978

=4353.0

PF
FL

FLOW

PACKING NO

SRRT P/V =
2366.7 C

SORT P/V =
262%.5 0L =

S8RT P/V =
&421.8 C

P
=

BRBRT PV Ca

&21.8 0O =

=

3

4.842
1330. 139

Q. 708
3448. 188

Q.707
1759, 259

1759.35%9

EXFAND TO EXHAUST

4%65818.7
S08326.7

EXPAND TO BOWL

Z65818.7

EXP TO 878
4224181.1
1418637.6

EXP TO 8TGE

EXF TO BTG
I7465887.3
164960.0

EXP TO 878
EhHEITES.O

102152.3

CONDEMSER
SHAFT

15

i&

ig

19

i

F&6HLITES. 0 LEVL =-12760.0

1074293.5
4750790, 4

GENERASTOR
SHAFT

&1.00
7689.7

H2
Bl

LI |

IP14_007277




TL

R LRSI A PSR I SR

43
42
43
435
4&
47
48
49
S50
51

P
2FR2.0
1090.8
1090G.8
2792.0

573.5
573.8
27R2.0
233. 4

ey
s P e® B

E2929.6

U
121.3
137.7
177.1
&4.8
&H4.8
177.1
F9. 35
29.3
177.1
ii.2
1.2
177.1
1300.0
5.3
227.3

G

Ua

0.

0.
2F29. 4

O.

2.
2929.6
2921.4
HoBe 3

O,
2421. 4
19468. 0
$1111.9
127.8
18.0

Q.
1286.2
ig.2

Q.
583 4
S83.4

5273

T
506.0
800. 4
4%0. &
481. 4
b2&.7
B4 o G
B98. F
792.8

3E5.2

B8T .0
G
619.9
297.%
297.9
513.5
273.1
266. 4
412.8
205. 4
196. 9
230.5
163.2
15&6. 1
200.0
O.
129.4
O.
O
8
e
228.7
O
O
F4T.0
1003, 3
87%9.8
Qs
L
F44,7
Oa
780.7
T74.4
O
H05. 6
587.8
O
GHZT .7
b27.7
P99.5

TEST CYCLE HEAT BALANCE

FERFORMANELEE

H
853.
13585. 4
4767
4b6b6. 5
1309. 6
380. 2
ST
1424.0
227.4
SE3.2
Ga
1338. 1
267.7
267.8
128%.4
282,82

2556

E82. T
17%.6
1603
1160. 6
131.2
124.5
171.8
iog4.7
BP9
O

T

Oa

Co
304.3
Qa

O

e %
P ot t? B

1462.4
1454.%
O
1462. 4
1439.8
1385.9
i14i8.%
1420.3
a
1330.7
1332%9.1
G
1309.5
130%9.3

1819.2

TRUNKLINE OQUTPUT

o
&E299617 .
&HOD417.
HOS417.
HIPFLLT .
SE771L.
11463128,
GE2FPELT .
2H1Z25.
1404353,
H29F617 .
6260160,
250586,
4605624,
4605624,
141438,
1414638.
4605624,
293334 .
434971 .
4605624,
1649460,
599931,
AEQTL24 .

G. .

102152,
4605624,
BTHOTI0.

19292,
S1270.
TOLeE.
FE5144.
A7BOTTF0.
=12357.
&I3476F.
&EI22406.
2838.
2003,
&I17563.
266254,
3640058,
16554,
FoB4.
58915,
8570.
Holde
S&7897E.
B664269.
5106558,
5121811,

&Y &P
0. 0213 C.
0. 6249 D53, 232
Q. 0201 G
O G.
1.0314 481.346
0.0187 0.
G. Ca
2. 1536 394,979
0.0180 O
. 0177 O
0. O.
$.2121 342.0485
0.0174 1638
0.0174 1.014
8.8196 297.800
0. 0172 G.
O 0.
13.0633 266.144
0. 0167 O
O. O.
I6H. 4277 198, 482
0. 0164 Qa
Ca Ca
0.0166 O
O 1&4.887
0.0162 O,
O G
O Q.
O 0.
Ou 0.
0.0175 1.001
O. Q.
s G,
G. Q177 O
0. 31930, 133E 37
1.4311 G 780
O O
0. 3193 Ga
« 5789 147,083
0.6134 537.936
G TEL3 0.779
40,8713 Q.
Q. O
4,9322 0. 703
F4.1811 G
Q. O
1.0133 483.204
0. 0.
1.6091 Ca

Py TR
G =12357.0
~3., 778 245.2
F. 200 C.
0. Ge
Q. Q54 145.3
T S00 Q.
G O.
=1.921 404.8
8. 160 0.
O O
0. 0.
F0. 000 277.9
0. 0.
e 177, 1
-0, OF5 215.7
&. 700 G
0. 0.
-0, 236 14467
8. 500 Qa
. Q.
1.582 F2.0
7. 100 Q.
O O
O. Q.
8.787 -144.9
0. L+
O, Q.
Qs Q.
O T
Q. O
Qe 2929, 6
G Q.
0 O
G O
87.085 .
19.393 S5. b
Lo 8 103.4
87.0835 Q.
TE. 064 Ca
42.5735 841.6
£.717 0.0
T b3 B91.3
O Q.
5. 0359 612.8
G. 730 1212.3
Ca s
23. 996 G
Ca Ca
18. 106 O,
A03-7
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T
S2
S
54
Bt
S6
57
e =
59
=18
&1
&2
b3
&4
&5
&b
&7
&8
&7
T
71
72
73E
78
76
79
80
821
g2
83
84
Bé&
88
0
Fi
95
P9

100

104

104

107

108

109

1ii

112

113

114

115

iis

117

118

119

120

122

123
25

130

131

132

-
1 b ans

154

ey
ot vt -3

236,35
1i21.58
124.8
121.5
ig. 1
i8.0
121.35
&&. 4
&67.2
A4C. &

)

[
IRl el
L sd b o e

# ® ® 8 § g

o O O U e

8

MQGQPDD‘&&

H
i411.6
1425.0
1336.7
1337. 4
1556.7
1352.9
1350. 1

E56.7
1294.3
1273.2
1246.1
1229.1
1160.3
1137.0
1360.14
119%.0
1375.4

ZI5.4

1335.4
1462. 4
O
Oa
Q.

0.
1385.9
1309.5
127%.8
C.
119G. 6
1819.5
G
0.
313.8
195. 4
10246.8
0.

0.
50E.8
ioB4.7
084, 9
1036.7
290, 2
F13.5
1439.8
G.

G7F
F7.%
F7.9
7.9
GT T
F7.9
G
Q.
101.9
1826.9
O
153580
L1357.4
O

&
48805835,
2841223,
4874145,
S0B3Z7.
A4E63B19.
2567 .
2630,
434581%.
141638,
4224181,
29IT34.
2930847,
164960.
3765887 .
F345.
Ca
347 6.
8262.
I478.
O
F0.
~12760.
5612,
1074295,
&G5417 .
557711
Qe
F106558.
313,
S1093%8.
145166,
5954 .
0.
5o1582.
S&6LH3TE5.
&841 .
622
&383IBET .
1021352,
FHLEITE5.
FHEITRE.
19559338,
&811741.
H1329.
H24T475.
14792,
17249,
26213,
35052,
28279
23581L.
4843,
47HATIC.
TOS561.
12415.
282843,
149608,
133256,
2B2243.

8Y
S.0191
3.1171
2. 18350
5. 0572
5. 1850
26. 0408
346.0149
5. 1851
8.7089

g 4
8. 22755

12.73435
12. 04606
34.2513
31.8910
S7.74803
3. 6044
102. 53825
102.7657
102. 7657
O
O
G.
Ga
C.
C.E6216
O
32. 1353
Oa
O
1.57468
O.
Q.
0.0179
0.01468
166.3386
D
O
. 0213
bb. B259
&6 ZET0
182, 0962
O
26914
O
Ta
0.0162
0. 0162
0.01L62
Q.01862
0.0162
G.0162
0.
Ga
0.0163
1.3704
[+
S. 2884
. 2183

0.

1 o
397.503
396, 120

G
F44,213
342,225

O

O.

Ca
299,353
300,313
268. 180
267.183
201.422
202.546

0.

O

G.

Q.

O

O

G

G

0.

LN
555.994

O,

O

Cra

Q.

7.780

O

O

T

G. 647
1036. 663

O

Q.

1.026
164.371

O
1036. 663

Q.

Q.

O

O

0. &24

O 625

oG2S

0. 6860

. &&0

0. 6560

Oa

O

O

0. 628

Qs

i.0i8

1.020

Qa

Py TH
8,902 T70.9
8.711 Da
4,842 T
0. O.
Q. T.
¢.708 1330.1
Q.707 $468.2
4.842 O
2. 760 T
2.888 1044.5
1.786 Q.
i.848 10352.2
Q. 589 Os
0.616 1016.3
0. Lo
O Ga
Q. O
Ca 0.
C. .
O. 0.
O Ua
O O
<. G
O. 0.
42,020 0.
Ca Q.
(8 Ca
Ga O
T, O
18.473 78%9.4
0. Oa
O. O
O. G
Q. 207.3
3.874 H507.4
G. s
G 175%9.4
0. 2T7R2.0
0. 281 0.
0.282 1071.7
3.874-12760.0
O O,
=, G55 G
0. O
0,118 19 O
O 227.3
0. 227.3
Ca 227.3
Q. 227 .3
O 227,35
s 227.3
Za T
G G.
4. 300 O
O 531.2
G Oa
O, 120.4
Q. 121.0
O (£
AO5-8
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VALVE POINT

SRD VL

Q&S 24784

INTERMOUNTAIN PHR PROJECT

BZ0000. KW
24G0. PSIE

CALCULATED UBING ASME STEAM TABLES

FRESS
TEMP
ENTH
ENTR
EFF

AEECIREA

TL&F 20
1000. /7 1000,

TEST CYCLE HEAT BOLANCE

IN LEB

=4

COMBINED TURBINE-CYCOLE PERFORMANCE

TOTAL LOAD
HEAT RATE
THROTTLE FLOW

TEST CONDITIONS

7F147%.

5640429,

HIGH PRESS Th

THROTTLE COLD RHT
2412.88 524,02
F9h. 00 &U5. F0
1457.78 1299.51
1. 5308
B6.076

FHRPX/PT=0,2172

TURBINE THERMAL PERFORMANCE

INLET

7908359,
78IS 2
56246526,
REHEAT TB
Ir Te
EXH
482. 98 109.88
FO4. 96 &£15. 80
1518. 11 13%6.82
1. 7393 1. 7382
21.527

THRU FLOW PERFDORMANCE OF CONDENEBING BECTION

AE

H ELEP
H LUEEP

EFF ELEP
EFF UEEP

LA

#  LOAGD ARND HEAT RATE AT RATED POWER FACTOR AND
FSIfa AND TEMP.

TOTAL TB ENERBY BALANCE
LP TH
326.82

RHT TB
8917.31
1GZ27. 64
10O37.17
F4.81
F2.97
S515.%91

4. 3%
g1.68

RATED THROTTLE PRESS. OF 2412

PIETBTE/PT=0.7203

RHT T

1027. 66
1037.17
F4.81
PR 97
515.91

TEST POINT 04
UNIT  #1

TURBINE NO 270T150
2. 300 IN HE ABS

#RATED CONDITIONS

LFP TR
EXH

3.447
120.01
1027.66

4. 808

SHAFT NO 1

LP TE ENERBY BALANCE
LP TEB

74,59
Fi.68

HZ PREBB. FLOW AT
OF 1000 F.

A04-1
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876
NO

i

F:3
RH 1
2

i1
15
15
ié
ig
1%

T & L PERFORMANCE OF CONDENSING SECTION

H ELEF

H LUEERP
EFF ELEP
EFF UEEP
YWak

1757.90
Fa9. 44
482.98
AT7TEER

215.25

109.88
A0 82
37.34
10.97

4.81

TOTAL TR ENEREBY BALANCE
LF 7B

RHT TB
1030. 66
1040. 14
F4.23
F2.39

517.548

SHELL
FRESS

ONE
VEL HD

Ca
e bbbl
e
G.
Q. 759
O
Q. 245
O. 169
0. 059
0.013

F2. 468
S0.77

STAGE FLDOW FUNCTION

PCT FLANBE NOZ
DELTA P PREBS AREA
0. 0. B8&.46
1.17 P77.90 1597.4
0. G. 350.2
0. O. 350.2
1.13 212.82 7i11.2
a . BO7.6
1.17 6HQ.11 1414.8
1.31 F6.85 2021.4
1.56 10.80 4018.0
.71 &.77 12096.0

SHAFT NO 1

L.P TB ENERBY BALANCE

RHT TB
103E0. &6
1640.14
Gh.23
F2.39
S17.356
B/ ap @Fs
H FLE
Q. SST7B2ZE.
841.8 5043163,
Q. AGEZ2090.
Q. 46044654 .
782.8 4I88861.
0. S949751.
1075.5 SBEGEPS.
1082.6 3567623,
1060.2  34283508.
1078.2 F327447.

LF Th

EZ. 68
F0.77

@sap
H SHL

1000G.2
H3&.9
788.7
808.5
T70.7
11i7.6
10446.5
1065.8
1018.1
1070.3

A04~2

IP14_007281




Th.

d B

o U~

13
111
109

17
15

i&

20
18
19
i&

2%
21
)

e s

i9

Fui IN
EXTR
DBRAIN

Fid IN
EXTR

DRAIN
ENTRY

FW IN
EXTR

DRAIN
ENMTRY

Fid IN
SEAL INJ

SEAL RET
LEAKABE

EXTR
Fi out

Fid IN
EXTR
DRAIN
ENTRY

Fil IM
EXTR
DRAIN

Fld IN
EXTR

DRAIN
ENTRY

Fid IW
EXTR

DRAIN
ENTRY

FRESS

2726.90
P&P.34
F&F.354

2726.90
515.32
515,32

469,34

2839.90
20%.82
209.82

515.32

e
.
O
C.
1500.00

2839.90

125. 60

109,70

109,70
O,

1&63.90
S58.81
58.81

163.90
35.58
25.58
S8.81

1632.90
10.19
10.1%

Z5.588

TEM™

471,10
FFL.20
478. 60

388.72
603, 30
395. 20
478. &0

F38. 464
TE7.33
345.83
E95. 20

0.

O

O

Ca
FE20.00
F3E8. 64

2591.71

&£17.%0

IFI34. 60
Q.

260,70
H513.40
267 .40

192.70
413.00
200,80
267 .40

154. 49
233. 30

161.10
200.80

ENTH

FEEDHATER CYCOLE

454,98
15372.62
462.88

I66.23
1299.87
S70.24
462.88

F14.38
1425.72
317.50
E70. 24

G
G.
0.
0.
203,18

F14.38

261.31
13357.88
305,61
277 .54

229.93
128%.87

256.33

16110
124%.34
168.98

236,353

122.74
116226
129.07
168.95

Fi.OwW

HEATER
S5624407.3% CLOBED
S516856.6 TDH =
S516886.6 DU =

HEATER
S562440G7.3 CLOBED
48547353.9% TD
1002030.8 DO

516556 6
HEATER
5624407.3 CLOSED

215832.8 TD
1217863.0 DL
1002030.5

noi

FLiMP
So0836%99. 1
147604, 7
TOALT7.0
568.0
O
S5660318.8

HEATER
A143874.5 UOPEN
223410.46 BTO =

&HGLTFH993.1 BOC =
1652157, 4

HEATER
4143875.2% CLOBED

124457.8 7Th =
124457.8 DL =

HEATER
4143875, 5 CLOBED
257669.8 TD =
382127.6 DO

Wi

28457.8
HEATER
4142875.3F CLOBED

139115.0 TD
521242.7 DO
382127. 6

W oH

]

1171.0
~3a O

_(}l 5

&.5

i

I
O
b [

%

b=
NI

A04-3
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TEMF

Q’
&631. 50
&O0. 60

EMTH

G‘
1360.67

1336, 38

MEAS TOTaAL FLOW =

124.53
O.
128.80
161.10C
&51.50

0.
Q-
0-

S43.54

3. 04
1086. 23
Fh.Th
129.07
1360.67

0-

0-

538.62

TURBINE EXPF

TL FRESS
88 FLOW TO 0.
70  TDV 5.79
&8 TDV 1.66

NOT CODED FOR MU
26 FW IN 210.70
25 EXTR 4.85
127 DRAIN 4.85
22 ENTRY 10.19
70 ENTRY 5.79
33 FW IN 0.
87 LEAKABGE 0.
27  FW OUT 0.

1 FW IN 2726.90
71 EXIT 0.
36 THROTTLE 2412.88
37 LO NO 1 483.17
%8 LO NO Z .
40 SHELL 1737.90

112 EXTR 0.

0.
FPhH. 00

B&7. 10

FO8. &4
C”

1457.78
14357.78

1450.59

1425, 22
1425, 22

FLOW

5TM SEAL REG

5336.8 CALCULATED

4944,3% TO HEATER
F92.5 TO CONDENGER

0-

HEATER
4143875.3F CLOSED
161041, 0 TD =
&Z7228.0 DL =

S21242.7
/4944, %
PLIMP
4292128.0
548.0
42914806.0
FuW TO BOILER
S&E24407.3 Bl =

ANES I ON

~198%0.

MAIN STEAM LINE

O-
5640428.8
VALVE BTEM LKB
SERT F/V = 87,100
2682.6 L = S55. 4035
SERT P/V =  17.455
2173.1 © = 124,499
EXF TO 8706 1
SE7E22I.3
BTITR.7
AL~
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T

100

41

77

4&

47

100

37

B4

51

125

[t
S e

[t
S

L.

LO WO 1

> L0 MO 2

ol

LO NO

SHELL
EXTR

LO NO L

LO NO

3

LO NO 3

EXH
ELTR
TO RHT

BEFORE L.O
ENTRY
SFTER LO

ENTRY

ENTRY

SHELL
EXTR

PREEBS

FE9. 44

BF7 .90

114.04

17.82

482.98

A7E.Z2

SO0.96

215.25

212.82

TEMP

754.80

To0. 20

G.
T72. 40

HOE. RO
HUE. R0
&HOE.F0

0.

F95. 70

FRE B3

8BO4. 40

G.
TG99, 40

EMNTH

1406, 33

1408.35

ﬁ.

ETE5.90
1375.90

1299.51
1299.51
1299.31

1518.65

1518.62

15i18. 11

1416.00

1411.50
1424, 6é

FLOuW

FACKING NO 2
BERT P/V =.115E 19
14747 .% L = G. 000
SORT P/V = 4. 302
Ti1T2.2 0 = B872.882
SERT P/V = 0. 638
&OZ.Z O = 173%9.807
EXF TO B76 4
BO4T163.3
516056. 6
PACKING NO i
BERT P/V = 21,769
7728.1 O = 598.4357
BERT P/V = 4.612
#6%96.7 O = 1149.200
BERT P/V = 0.721
&OZ.3 = 1739.807

EXPAND TO EXHAUST
S064911.1
485473, 9
ABTHE37. 2

REHEATER i
0.

4582089.8 PCTDP = 7.832
EXPaAND TO BOWL

4&504693.7
22603.8

EXP TO 8TB 11
4IEE861.2
Z215832.3

A04-3

IP14_007284




Ti.

LOONG 3

LO NO

BJ

LO NG =

3 LO KO

ke
fad
<

EXH
EXTR

0oL
oo

i
-

ENTRY

&1
&0

SHELL
EXTR

&3

]
=

SHELL
EXTR

BHELL
EXTR

&5

&4

167
104

SHELL
EXTR

108
76

122

TE EXH
EMTRY
DRAIN

MEABLURED LOAD
BHAFT 1

KW =

PREBS TEMP ENTH
17.76 6E8. 60 1383.72
17.67 &HI2.70 1380.86

c)- Gﬂ 08
GII {j- 0.

109.88 615,80 1336.82

112.74 &17.50 1337.48

109.88 615.80 F36.82
6082 G 1274.27
&60.11 523,40 1294, 66
I7 .54 O 1230, 29
E6.85 419,70 1246.43
10.97 0. 1138.42
10.80 235.90 1163, 29

4.81 O 1086.54
4.77 0. 1086. 23
1.69 120,01 1037.1486

O 0. G

O O O

= FRI4T7I.0 FF = 0,971
BOZ789.9 FlL. =438%.0

FL.OW

PACKING NO

o4
S

SORT P/V =  4.376
2314.0 C = 1332.157
SERT P/V =  0.695
2309.0 C = S057.178
SBRT P/V =  0.694
603.3 C = 1739.807
SART F/V = 0.
603.3 C = 1739.807
EXPAND TO EXHAUST
3949751.0
332B0.6
EXPAND TO BOWL
3949751.0
EXP TO STG 15
3825293, 2
124457.8
EXF TO STG 16
35676233
257669. 8
EXP TO STG 18
3478508, 3
139115.0
EXP TO STG 19
33I27467.3
101041.0
CONDENSER
SHAFT 1
3327467.3 LEVL =-22555.0
942105.6
4292127.9
BENERATOR 1
SHAFT 1
HZ = 61.00
BL = &963.9
AOA—&
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TL

SO S R e

-

43
42
4%
45
44
87
48
49
50
51

F
2726.%
G673
PEF . E
2726.9
515,32
515.3%
2726.%
207.8
20%.8
2859, 9

.
10%.7
125. &
16%3.9
58.8
S58.8
1683.9
8.6
35. &
1632.%
16,2
10.2
162.9
1300, 0
4.8
216.7

0.
(N

G.

0.
2840, 0

Q.

O.

G.
2839.9
2412.9
4835.2

a
2412.9
1737.9
F8Y.4
118.1
17.7

Q.
114, 0

17.8

.
524.0
524.0

475.3

o
S4%. 35
F71.2
478. &
471.1
&05. 3
I98.2
Z88.7
TRV 3
Z45.8
Fig. 6
A
&17.9
291.7
271.%
S13. 4
267.4
260.9
413.0
200. 8
192.7

A i 4
2EE.E

161.1
154. 4
TEG.0
O
124.6
G
.
0.
0.
T30.8
O
(s
Q.
338. 6
P98, 0
8&6%. 1
Q.
Ca
FOH. &
Fa
754.8
750. 2
G.
585.7
56%.5
O
6059
&0E.9
PhL. 4

TEBT CYCLE HEAT BALANCE

PERFORMANC EGE

H
538. 6
137354
46H2.9
455. 0
1299.%
ST0.2
Sh6. 2
142E.7
317.8
Fi4.4

Ca
1337.%9
261. 3%
261. 4
1289.9

ey -
o b w8 B

229.9
12433
168.9
161.1
1162.7%
129.1
122.7
S0E.2
i08a6.2
3.0

G

O

314.4
1457.8
1450.6

0.
1457.8
1425.2
1373.9
1406.3
1408.3

0.
1321.5
1320.3

0.
1299.5
1299.5
1518. 1

TRUNKLINE OUTPUT

&
5624407 .
5163557,
516557.
5624407 .
485474 .
1002030,
S6Z284807.
215833,
1217863,
S&HZ4407 .
55834699,
223411,
4147874,
4143875,
124458,
124458.
4143875,
2578670,
382128,
4143E73.
159118,
S21243.
43143875,
G
101041,
41438735,
291480,
19887,
SO560.
TO417.
3E91E.
S368.
4292128,
-19890.
5660319,
S5H40427F.
2655
2173,
5635603,
SO7E223.
DO43163.
14748,
3152
F4T77 6.
7728,
4697 .
BOTTRI9.
5064711,
AE79437 .
46044694,

sV SF
0.0210 0.
0.6888 S40.816
0.0199 0.
0. 0.
1.1255 470.130
0.0185 0.
o. 0.
3.5079 385.842
0.0179 0.
0.0176 0.
0. 0.
5.7593 334.585
0.0174 0.
0.0174 1.014
9,7341 291.405
0.0172 0.
0. 0.
14.4407 260.255
0.0166 0.
0. 0.
40.1343  194.100
0.0164 0.
0. 0.
0.0176 0.
0. 160.943
0.0162 0.
o. 0.
0. 0.
0. 0.
0. 0.
0.0175 1.001
0. 0.
0. 0.
0. 0.
0.0176 0.
0.31810. 133E 37
1.5859 0.780
0. 0.
.3181 0.
0.4190 141.950
0.6750 S43.766
.2150 0.779
40.7423 0.
0. 0.
5.3614 0.703
34.2993 0.
0. 0.
1.1057 471.871
0. 0.
1.7910 0.

Py TR
O. -~3198906. O
—2. 728 2E30.4
T o S0 0.
G, 0.
-3, F70 133.2
6. 480 Q.
0. a
-2. 878 411.5
T 190 O
Q. Q.
G To
1171.,000 283.3
0. 0.
Q. 163.9
-0, 495 222.0
&a. 500 C.
Ca L
-, 645 182.7
8. 100 O
a. O.
i.400 9.2
b. 700 O
O O,
0. O,
b. 543 —160G.9
0. O
O e
0. O
Co O
(o 8 €.
e 2840.0
G, O,
Oa G,
O, 0.
O, Oa
87.100 i
i7.455 E5.4
G, 124,58
87. 100 Ca
&4 . 400 Ca
8. 285 H826. 9
&, 302 0.0
0. 658 872.9
O, 0.
4,612 w98.5
Q. 721 1149.2
O, Q.
21.7&% G
O, O
16,262 G.
Aa04~7
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79
80
81
82
83
84
B&
27
88
i
g1
S5
59
100
104
10&
107
108
109
111
i1z
113
ii4
113
114
117
ii8
119
120
122
123
125
130
131
132

133

P77
S24.0
17.2
e
10%9.7
4835, G

-

L O

115.0
195.9
1.7
Qo
£,
2726.9
4.8
4.8
1.7
D
109.7
Ua
C.
210.7
210.7
210.7
210.7
210.7
210.7
(.
.
4.8
501.0
0.
109.1
09,1
Da

T
0.
759.4
&H15.8
&17.5
6515.8
&%8. 6
bH32.

&15.8

[t
o " @

0.
419.7
G.
235.9
Q.
&45. 2
335.9
HO0. &
&51.5
651.5
Q.
T
O.
O
Ca
T7E.4
&H03. 9
S68.7
Qa
Fi4.6
F95.9
Qs
G
D
IZ4.6
196.2
120.0
G
O
S545.5
O
3.
120.0
a
Fi4. 6
O
O
24. 6
124. 4
124.6
124.6
124. 46
124. 4
Ca
.
128.8
g0o4. 4
O
617.%5
blb. 4
(8

H
1411.5
1424.7
13346.8
1237.5
13368
1383.7
1380.9
1336.8
1294.7
1274.32
1246.4
1230.3
11633
1138, 4
1357.0
EOT.0
133464
LE60.7
1360.7
1457.8
Oa
L
O,
O,
1373.9
1299.5
1320.0
L
1188.8
i518. 6
O
G
0.
Z08.6
1&4.7
1027.7
O
Co
H538. 6
1086.2
1084.5
1037.2
2775
Z08.4
1425, 2
O,
3.0
FI.0
FI.0
BE.0
FE. 0
GE.0

Oa

Ja
26.8
idiéd.l

Qu
13F7.7
1337.2

G.

&
43888461 .
218833,
F8E032,
{33281,
IQ497E1.
23514,
2E07.
IR49TEL.
124458,
SE2E293.
2OTFL70.
IEeTEES.
139115,
2428508,
FE08.
Q.
E735.
TB32.
43944,
Ou
1171,
=22555.
S688.
FA2L0E.
516357,
48547 4.
G,
4579437 .
278.
A5B20%90.
147605,

&H48,

o et n

O.
34294,
SSETEET .
&E6ET,
G035,
SeTE7E8.
101041,
SEETALT .
23274467 .
16352157 .
SHO17993.
57380,
SEO9T720.
14957,
1&673%.
25235,
F6025.
29141,
25494,
4826.
4292128,
&H2T228.
22604,
232T46.
120814.
111834,

231743,

=AY

F.33572

. 46E7

5. 7378

5. 5993

S5.7578
36. 7458
35 TITE

S.7E78

e b23b

F.1112
14.0495
13,3840
ST.9947
S8, 0346
E8. 0240

0.0178

80,3737
114,2334
114.25%6

C.

G.

O

Q.

Ga

O. 6831

O.
35.4701

0.

O

1.7881

G.

0.

0.

0.0178

0.01446
18&. 2036

O.

0.

G 0210
T3 4840
72,8493

2005, 2308

0.

4. Q3590

C.

0.

00162

0.0162

0.0142

0.0162

0.0162

0.01&2

O

Q.

G. 0162

1.4452

T

S5.7871

5.7840

O

&P
z88.397
387.044

0.
E536. 607
3534. 704

292.831
293,772
262.334
263.370
196.869
197.988

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.
541.876

0.

0.

0.

0.

7.832

0.

Q.

0.

0.

Q.647
1037.169

0.

0.

1.026
16C.244

0.
1037.149

0.

0.

0.

G.

0. 624

0.624

0.623

0. 6460

0.660

0. 660

0.

o.

0.

0.628

0.

1.018

1.019

O.

Py TR

8. 007 F70.7
7.839 O.
4. 376 .
0. O
Q. O.
0. 695 S32.2
. 694 DSOB7.2
/4.376 Da
2. 499 O.
2.584 10446.5
1.8620 0.
1.672 10835.5
0.533 G.
G.5460  1018.1
O, 0.
Q. O
0. O
0. Q.
O 0.
0. .
. G
O L
0. Ca
0. O
37.836 0.
. O.
0. 0.
2. .
U O
146.589 788.7
Ca 0.
O .
Qs O.
G U
G 193.9
Fa 447 515.9
0. O
0. 1779.8
s 2726.9
0, 2833 G.
o7 1070.3
5. EAT-22T55.0
O G.
-~ 013 T
Q. 0.
0.118E 19 Da
0. 210.7
Q. 210.7
T 210.7
0. 210.7
G. £10.7
e 210.7
Q. T
0. O
4, 250 Q.
O, AF7.3
O O
s 10%9.1
0. 109.1
O O
AO4-8
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TEST CYCLE HEAT BALANCE

Val VE POINT ZND VL O&/25/86
INTERMOUNTAIN PUR PROJECT

BRO0O00. KH TE&F-30 IN LGB

24800, PRIG 1000, /7 1000, F

CALCULATED UBSING ABME STEAM TABLES

TEST POINT 05
UNIT #1
TURBINE NO 270TIS0

2:.300 IN HE ARG

COMBINED TURBINE-CYOLE PERFORMANCE

TEST CONDITIONS

#RATED CONDITIONS

TOTAL LOAD 596565 596228.
HEAT RATE 7927.0 TFEL.8
THROTTLE FLOW 4075417, BOPTHFPZ.
TURBINE THERMAL FERFORMANCE
HIGH PRESS T8 REHEAT TB
IS - LP T8
THROTTLE COLD RMT INLET EXH EXH
PRESG 2401.53 Ieg. 948 358. 38 81.78 2. 830
TEMP TO00.80 S65. 90 1000, 74 &22.90 1i13.01
EMNTH 1441.37 1288. 24 1324.86 1342. 14 1038.97
ENTR 1. 83355 1.7762 1.7922
EFF BO.9E3 F1. 460 94,332
ARSTIREA FHPYL /P T=0. 1420 PISTSTE/PT=0.3514&7 YaN= 47%.8

THRU FLOW PERFORMANCE OF CONDENGSING SECTION

TOTAL TEB ENEREY BALANCE

SHAFT WO 1

LP TB ENERGY BALANCE

BE

H ELEPR

H UEEP
EFF ELEP
EFF UEEP
WAk

RHT TB LP TE
514.00 IP2.11
1038.97
1050.99
4,53 24,12
52,19 90.39
473.78 '

RHT TB

1038.97
1050.99 |

: 94,53

, 92.19
473.78

LP TB

P4, 12
0. 39

# L.0AD AND HEAT RATE AT RATED PDNERiFAETDR AND HZ PRESE. FLOW AT

RATED THROTTLE PRESS. OF 2412.2 PSIA AND TEMP., OF 1000 F.

AOS-1
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T B

L FERFORMANCE OF CONDENSING SECTION

TOTAL TE EMNERGY BALANCE

LE TB

‘?3!

3

B89. 60

STAGE FLOW FUNCTION

RHT TB

M OELEF 104153

H UEEFR 1053.54

EFF ELEF L0

EFF LEEF ?1.70

Vi A7 Q5
576 SHELL ONE POT

WG FRESE VEL HD

®

i 124G.92 G.

4 TFIEE.B& 1.987
i 358.738 Q.

g 351.21 O.
11 15%9.7% 0. 540
15 Bi.78 0.
15 45. 44 0. 15%
i& 28.01 . 109
18 8. 20 0. GRS
19 T &2 0. 013

(e
.84
0.
.
1.08
G
0. 98
1.13
i.18
1.03

FL.ANGE
DELTA P PRESE

0.
717. &G
G.
Ca
158,00
Q.
£45.00
27 .69
B8.11

5. 59

8&.6
157.4
E50.2
IE0.2
Fi1.2
BO7.4
14i4.8
2021.4
6018.0
120%6.0

NOZ
AREA

LF

RHT

SHAEFT MO 1

B

1041.53
1083, 54
F4.03
GFL.70
BF5. 05

G/AP
H FLG

G.
8Z7.9
O.
G.
783.3
0.
1077.2
1088.7
1076, 3
1070.3

Grs

A027450.
2683058,
2381093,
SH00065.
3243959,
29EE610.
28490%4.
26703T0S.
2380749,
2499841,

TE ENERGY BALANCE
LF TB

FI. 33
89, &0

g/ap
H SHL.

F94.9
BZ4.4
788. 4
BoB.7
F72.2
1121.8
i081.1
1062.0
1027.5
i10&4.8

Hos-2
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TL.

ol 3 g

o o 0

111
109

Fib IN .
EXTR
DRAIN

FiOIM
EXTR

DROIN
EMTRY

FuWl IM
EXTR

DEAIN
EMTRY

Fid IN
GEAL IMJ
sSEAL RET

LEAKAGE
EXTR

i OUT

Fid IN
EXTR

DRAIN
ENTRY

Fid In
EXTR
DRATM

Fid IN
EXTR

DRATIM
ENMTRY

Fid IN
EXTR

DRAIN
EMTRY

FEEDWATER CYCOCLE

2605. 80
12,460

T1Z2. 60

2608.80
Z8E. 40
F83. 40
712.60

26735, 60
1895.70
I58.70
SHE. 40

G.
Q.
C.
G.
1500.00

28735, 60

G&. 77
B80.94
B0.94
Q,

122,25

44,09
44.09

132,25
2. 65
26, 65
44, OF

132,25
=1
706

E&. &3

TEWMP

442,80
Tai. o
447 . &0

Ebb6. 30
565, 50
S70.83

CA4T . 50

215.60
802.70
S20.%4
F70.83

O

O.

G.

O
F10.00
2156. 460

275.95
&H21. 20
B1Z.3E

0‘

244,90
S16.40
250. &0

179.20
417 . 20
184,00
250. 60

145. 10
24G.10
149,40
18&. 00

ENTH

42%.82
1357.52
427 .70

242.61
1288. 40
I44, 09
427.70

270 . 49
1428.72
291 .49
344.09

O

G

2.

G
2B2. 461
29049

243.0%

1341.38
283 48
283. 2

2163
1292.463
21%9. 23

147.4%9
1246.54
184.06
219.23

113.37
1166.51
117.34
154.06

FLOW

HEATER
4062471 .9 CLOSED
IT02846.5 TR
II02B6.3 DO

u

HEATER
40462471.9 CLOBED
220140.3 TD =
&530426.8 DO =

F30286.3
HEATER
A40&62471.9 CLOBED
18546106.6 TD =
B0&333.4 DU =
&650426.8
PLamP
£005380.8
151016.7
&7461.0
£4146.0
G :
4088520.5
HEATER

I03TL2046.9 OPEN
165243.4 8TO =

4493%01.1 8C =
1295053.8
HEATER
ITO3IL6207.3 CLOSED
. B4514.1 TD =
B84514.1 DC =
HEATER

FOZL207.3 CLOSED
178791.8 TD =
263303.46 DO =

84514.1

HEATER
3036207.3 CLOSED
B9555.9 TD =
I52861.5 DO =
263305. 6

AUE-3
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T, FREBS
B8 FLOW T4 C.
7O TDW 4.70
&8 TN 1.70

]
el
Lo 1
e
g
123

T

e
I

87
s
7

[

71

-

MOT CODED FOR MU

TEMP

0.
AT . 30
S98. 00

ENTH

0.
1263, 43
1E338.13

MEAS TOTAL FLOW =

Fid IN 173.10 117.50 85.91
EXTR 3. 68 0. 1092.07
DRAIN 3.68 119.10 87.07
ENTRY 4.70 447,30  1263.43
Fid IN 0. 0. 0.
LEAKABE 0. 0. 0.
FW OuT 0. 0. 0.
FWl IN  2&05.80 510.35 499,42
TURBINE EXP
EXIT o. 0. 1461.37
THROTTLE 2401.53  1000.80  1461.37
LO ND 1 358.59 B61.20  1451.06&
LO NO 2 0. 0. 0.
SHELL 1240.92 B46.51 1406.89
> EXTR 0. 0. 1406.89
2 LO ND 1 BS5.74 722.30  1391.40
LO NO 2 16.99 712.00  1389.57
LO NO 3 0. 0. " 0.

FLOW

ETHM SBEAL REB
2027 .6 DALCULATED
1506. 4 TO HEATER
521.2 TO COMDENSER

0.
HEATER 1
TO3IL207.3  CLOSED
81187.6 TD = 4.5
g2694.0 DC = 1.6
1506. 4
PUMP
31876460.0
435.0
3187224.0
FW TO BOILER
4062471.9 S+L = -12103.
ANSION
MAIN STEAM LINE
1S O
40756417.5
VALVE STEM LKG
SERT P/V = B&.439
2413.8 C = 5. 564
SORT P/V = 12.941
2ZE9.3 C = 1B84.625
EXP TO STG i
4027449.7
441464.7
PACKING NO Z
SERT P/V =.115E 19
11119.6 C = 0. 000
SORT P/V = 3.245
2377.2 C = 920.090
SERT P/V =  0.5444
&08.7 C = 1B19.980
A0S-4
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T

100

43
8o
S50

7

&4

(Y]

f Sl
{4

=
s e

=

bR

57

100

L

SHELL

EXTH

Lo NGO %

Lo ng 2

L0 NG

4

EXH
EXTR
TO AHT

BEFORE LD
ENTRY
AFTER LO

ENTRY

EMTRY

SHELL
EXTR

LO WO 1

Lo RO 2

f_fl ‘

L0 WO

LO NO 4

- 5 e et RO 8

PRESE

T2T.B&

FTi7. 60

B4.82

17.067

G

IHB. %4
388, 946
TEB.%6

Q'GE

TEG. 38

FEL.21

JC P

185973
138, 00

17.08

17.00

C.

TEMP

0.
722,60

5IB.00
O.

545,90
565, 90
565. 90

0&
1002.10
100035

TOb6. 70

G-
8205, &0

ERNTH

158,12
1388, 12
1Z08.42
1305, 29
0&

1288, 24
1288.724
1288. 24

1525. 64

. 1825.5%9

1524, 86
1396. 11

1418.00
1430, 10

1Z81.24

1348, 29

FLOW

EXP TO 876 4
T6HBIO0ET. B
FI0L2BE.8
PACOKING NO i
SERT P/V = 16.337
5477.9 € = S77 . 268
SART P/V = 2. 474
3344.1 C = 1137.126
SART P/V = 0.701
&08.7 C = 1819.980
EXFAND TO EXHAUST
I&LFEB1I9.5
FE20140.3
IETEETR.3 .
REHEATER 1
G. ‘

IIB1093.0 PLCTDP = 7.862
EXPAND TO BOWL

I400065.2
18972.2

EXF TO ST i1

I243958.5
156106.6
PACKING NO 3
SERT P/V =  3.239
1703.7 C = 1434.191
. BORT P/V = 0.4&9
1724.4 C = 43I97.590
 SORT P/V =  0.649
40B.7 C = 1819.980
SORT P/V =  O.
&08.7 C = 1B81%9.980
AOS—5
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Th.

£
o

&1
50

-
a5

62

&5
&4

108
Th
22

g e
1l

MEASURED LOAD

SHA

EXH
EXTR

ENTRY

SHELL
EXTR

SHELL
EXTR

SHELL
EXTR

SMELL
EXTR

TE EXH
ENTRY
ENTRY

DRAIN

FT 1

B

F

ENTH

1342.14
1342.357
1342. 14

1280.74
i299.835

12%6.69
1281.21

1143, 66
116%9.78

1092.72
1092.07

113.01 1050.9920

REGE TEMP
g8i1.78 H22. 20
83.97 H235. 63
B1.78 &E22. 90
45. 44 0.
45. 00 531,40
28.01 G.
L7 .69 427 .20
8.20 O
B.11 247 .90
S 62 G
3. 59 O
1,39
0. O
= 149 .40
. G.
= E96868.0
&Q&EZ44. 4

0.
117.354
t}.

FE =
FlL. =

FLOW

EXPAND TO EXHAUST

293T3I610.3
305702.8
EXPAND TO BOWL
2933610.3
EXP TO ST 15
2B490946.2
84514.1
EXF TO STS 1&
2&TOI04.7
178791.5
EXP TO STB 18
2580748.8
B89555.9
EXP TO STS 19
25995461.2
81187.6
CONDENSER
SHAFT 1
2499561 .2 LEVL =-15558.0
319479.6
I5PB61.5
I1874660.3
GENERATOR 1
SHAFT 1
5T H2Z = 59,00
0 GL = 5429.4
A0S—4&
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bt

R
S0 3 0

-J B

ORI S
LB b e O

=] P

¥R
] [

4 b3 R RI R
R I

juct
e

)

kX

1] i
Boid R

ied G e

RECRGRE]
0~

ted
3

40
41
#£2

g

4%
44
47
48
£5
50

51

T

#

o O30 i

o= Lo

. KA
0 O ows [0
-~

2B0.6
2a8.9
4172
1846.0
179.2
2480.1
149, 4
145. 1
F10.0
O
117.5
O
O
O,
O
09,7
O
e
O
ZiB. &
10008
B&1.2
Oa
.
H844.5
0.

£ ol w

FiZ2. 0
e
58,2
FEB.0
.
565.9
565.9
1000.3

TEST CYOLE HEAT BALANCE

PERFORMANELE

H
49, &4
1387.5
&427.7

1288, 4
44,1
E4Z2. 6

1428.7
291.5
270.35

.
i341.4
24F.1

2835.5
1292 6
2i9.2

- s
e d e w &

12446.8
154.1
147.8

11646.3
117.4
113.4
282. &

1092, 1

B8I.9

Q.

.

0.

D
284.8

G

.

0.
250.5
1a4g£1. 4
1481.1

.

14&1. 4

1404.9

13EBe.1

1391. 4

1ZB89.4

U.
1308, 4
13052

.

1288.2

1288, 2

1524.9

TRUNKLINE QUTPUT

&
AOHZ24T2.
FIoz2a7.
IIOCIBT .
AOEZET2,
220140,
&50427 .
AOEZETZ.
156107,
BOLAEEE.
L0LE8T2.
A40OEZTEL.
165243,
J03TH207.
FOFL207.
Ba514.
B4514.
ZOEL207.
178792,
ZEII0L,
ZOBER07.
B9506.
E52861.
TOTEZO7.
O
#1188,
TQE&E207.
FIBTZZ24.
18874.
AB8EET .
&74461.
26047,
4idb.
T1876460.
~1210E,
4088520,
407464817,
2414,
2389,

AOT 1614,

SOZTET0,

ZHBIO5E,
111246,
Z2ETT.
25192,
S478.
344,
FTOEZ250.
Z2&78820.
II78BLTR.
FA0004T.

Y
. 0202
0.2117
0. 0193
O
1. 4792

C.0182 -

O,
4. F6F7
2.0177
0.0174
0.

7.8418
0.0172
0.0172
135. 0&&7
. 0170
0.

19. 4337
0. 0163
O.

54. 7632
0. 0163
2.
G0.0174
e
3. 0162
O
0.

G
Qe
G.0174
Q.
G
G.
5.0174

0.321440.

2.1411
0. N
0.3214
0.5702
0.8984
8.1415
41.0064
0.
7.0196
34.7023
0.
1.4574
0.
2.4389

sF
0:
505. 075

361.381
G
8.
Cha
312.846
O
1.014
£7E.183
0.

Q.
243. 631
G
G.
180,303
O
O,

G.
149,614
Ca
Qe
O
G.

G

1.000

G.

G

G.

Ca
133E 37

0.780

3

O
134, 023
S07.613

G. 779

Ca

G

0.703

G

s
441 .868

O

L

PV TR
0. ~12103.0
-5.275  216.0
4.800 0.
o. 0.
-2.329 124.8
4,530 0.
0. 0.
-4.919  441.3
5.340 0.
0. 0.
0. 0.
2395.000  I0B.3
0. 0.
0. 132.3
-1.117  243.2
5. 700 0.
0. 0.
-1.269 173.6
&. 800 0.
0. 0.
1.105 59.8
4,300 0.
0. 0.
0. 0.
4.514 -149.6
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 2673.0
0. 0.
0. 0.
0. 0.
0. 0.
Bb.439 0.
12.941 55.6
0. 184.6
8&. 439 0.
44,653 0.
28.385 B824.4
3. 245 0.0
C.644  920.1
0. 0.
3.476 S577.3
0.701 1137.1
0. , 0.
16.337 0.
0. 0.
12.006 0.
ADS-7
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SN
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ied B3 e 300 0

foole b el

P
159.7
iI58.0

81.8
84,0
21.8
17.0
17.0
g21.8
45.0
45. 4
27.7

28.0

{ b
B i

8.2
16.8
125.4
1.7
4.7
&.7

RS

ey
i

d2 0

#

]

3
i
-~

ot Ty e 00 e G U D O e

&,
"

=

oo O e (0

2

Lo

&

17%.1
173, 8
17301
173.1
1721
17%.1
0.
G
.7
3765
O
821.1
g81.2

T
T
805,46
L22.7
&2L. &
&HZR. 9
L334
27 . %
E22.9
S5Ei.4

o B

£,
4272
e
287 .9
.
&20.8
14,7
598.0
447 .Z
447 . %
0.
Q.
.
(s
e
T22.6
565.9
=599.4
.

F1E.3

0.
LN
117.5
117.5
117.5
117.5
117.5
117.8
C.
.
119.1
TEE.T

%
W @

&21.E
&12.8
O-

H
1418.0
1430, 1
1342.1
1242. 4
1%42.1
13581.2
1348.3
1342.1
1297.8
1280.8
1251.2
1226.7
1169.8
1183.7
1348.2

285.0
FEE. L
1263 4
126%. 4
id4&i. 4

G.

(M

O

O
1358, 1
1z288.2
13324.8

e
1185.3
18523. 6

.

Oa

O

2EE.E
162.7
1039.0

T.

C.
4995
1092.1
1092.7
1051.0

he ¥ -
e " P B ef

283.5
14G4.7
O
B85.%
BE.9
85.9
85.%
88.9
85.9
(e
G.
87.1
15394601
O,
1241, 4
1Z240.8
G.

&
T2ATHE9.
13546107,
BATKL S B8
FOBTOE.
29TEL1G.
1704,
1724,
Z2REEL10.
84514,
Z2BA%094.
178792,
26TOI05.
89554,
2580749,
9511.
G
S21.
TEL1G.
1306,
Q.
25395,
-1 5558,
SEE59.
T1946B0.
EI0Z87.
S20140.
Qs
FI7BETR.
208.
FEEBI1093.
151047,
4Z&.
2028.
(o
468520,
24995461,
&H&F4.
HO%.
4112220,
g1ieg.
249561 .
2499841 .
1295054,
A4E93F01.
44165,
401T344,
148746,
174693,
23988,
Z7647.
FOBAE.
25949,
480E.
I1E7&60.
82694,
18972,
157057,
B&E6TT.
TO404,
156448,

sV
4,5779
4.7107
7.7948
7.5945
7.7948
38.1010
37.9983
7.7948
13.0038
12.3807
18.9185
18. 1020
S1.6578
47.0873
38.3112
0.0176&
T69. 8569
114.7278
114,7278
0.
0.
0.
0.
0.
0.9063
0.
37.4582
0.
0.
2.3901
0.
0.
0.
0.0176
0.0166
227.4375
0.
0.
0.0202
97.1227
9&. 1692
244, 64636
0.
5.4137
0.
0.
0.0162
0.0142
0.0162
0.0142
0.0162
0.0142
0.
0.
0.0162
1.8617
0.
7.8479
7.8235
0.

P
36F.814
She. 547

G
Z15. 408
21%.565

O

O,

G
274,847
275. 404
245,783
2446 . B84
183. 4583
iB4.547

0.

G

O

Ca

G.
¢

G,

C.

G

.
505, 859

Gia

0.

G

G.

7.862

G

G

Oa

O.

0. 647
1080.992
0'.
G

1.026
148,526

G

1080.992

G

O

0.

G.

0. 624

. 624

0. &23

0. &&H0

0. 660

O
.
G
0. 628
G
1.017
1.019
G

0. &60

PV TR
5.907 772.2
5.791 o. -
- 3.239 o.
0. 0.
0. 0.
0.6869 1434.72
0.669 4397.6
3.239 0.
1.860 0.
1.916 1051.1
1.210 0.
1.244 1042.0
0.396 o.
0.417 1027.5
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. o.
0. 0.
0. 0.
0. 0.
0. 0.
28.138 0.
0. 0.
0. o.
0. o.
0. 0.
12.245 788.4
0. 0.
0. o..
0. 0.
0. 0.
0. 167.8
2.830 473.8
0. 0.
0. 1820.0
0. 2605. 8
©.192 C.
0.194 1064.8
2.830-15558.0
0. 0.
-0.434 0.
0. 0.
0.115E 19 0.
0. = 173.1
0. 173.1
0. 173.1
0. 173.1
0. 173.1
. 173.1
0. 0.
0. 0.
1.600 0.
0. 3I54.6
0. - o.
0. 81.1
0. 81.2
0. 0.
AOS-8
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TEST CYCLE HEAT BALANCE

VALVE POINT YO O&HSET/BE TEST POINT Ob
INTERMOUNTAIN PUR PROJECT UNIT #1
820000. KW TC&F =30 IN L8B TURBINE NO 2707150

2400, PSIG I000./7 1000. F 2. 300 IN WG ABB

CALCULATED USING ABME STEAM TABLES

COMBINED TURBINE-CYCDLE PERFORMANCE

TEST CONDITIONS #RATED CONDITIONS

TOTAL LOAD 860177, 859231,
HEAT RATE 7840.2 7848.8
THROTTLE FLOW &H231618. L2FH0TS.
TURBINE THERMAL PERFORMANCE
HIGH FREGE TB REHEAT TB
IFr 7B LF 1B
THROTTLE COLD RMT INLET EXH . EXH
FRESS ey S7B. 54 533,20 121.00 3.793
TEMP F90. 62 £19.89 F98. 89 &17.77 123.47
ENTH 1455, 39 1304.98 1518.74 1337.08 1026. 66
ENTR 1.3303 1.72%1 1.7480
EFF 87.&70 F1.821 PR P10
ABBCISEA PHPRX/PT=0, 2433 PLBTETE/PT=0.8130 YVAN= 515.8

THRU FLOW PERFORMANCE OF CONDENSING SECTION SHAFT NO 1

TOTAL TEB ENERBY BALANCE LP TB ENERGY BALANCE

RHT TR LP TB RHY TB LP TB
GE 518.45 $27 .54
H ELEP L1O26. 66 10246.66
H UEEF 1036. 13 1036. 13
EFF ELEP F48.91 $4,78 F4.91 94,78
EFF UEEP FI.0F F1.88 FIE, 09 Fi.88
WVAN S15.78 515.78

# LOAD AND HEAT RATE AT RATED POWER FACTOR AND H2 PREES.

RATED THROTTLE PRESS. 2412.2 PSIA AND TEMP OF 1000 F.

Fi.lW AT

AQbH~1
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8T
M

i

4
HH 1
g8

11
135
i5
ié&
18
ig

T & L PERFORMANCE OF CONDENSING SECTION

H ELEP

H UEEP
EFF ELEP
EFF UEEP
VARl

& SHELL
o PRESS

193535. 20
1096, 50
BEE. 20
GEL. 34
237 .68
121.00
&b, 78
41.11
12.08
5.28

TOTAL TB ENERBY BALANCE

BHT 7B

1029. 64

1039.09
F4.34
92.82

S17.43%

LF TB

PE.86
P0.98

SHAFT WO 1

LP TE ENERBY BALANCE

ONE
VEL HD

Q.
4. 258
O
O
0.822
G
0.284
Ca. 194
Q. 063
. 019

STABE FLDOW FUNCTION

PLT

0.
g,

[ =

0‘

.11
O

1.24
1.37
1.31
1.03

FLANGE
DELTA P PRESSE

O
1083, 10
T
Q.

- 235,08

O
bb. 15
40.55
11.90

S.23

B&6. 6
157.4
S50. £
350.2
7i1.2
807.6

14i4.8
2021.4
&018.0
12096.0

NOZ
ARER

RHT TB LP TB
1029. 64
1039.09
F4.34 F3.86
Flaie F0.98
B17.43
8/ aF E@Fs Q/ap
H FLG H SHL
G 6175350, 1001.46
B43.7 TE7I007. 8238.5
O SOES275. 788.3
Q. 5068343, 80&4. 4
780.2 4832187, T&HB. 6
O. 4350214, 1118.90
1074.9 4209266. 1045.4
1081.2 3919417, 1082.9
1054.3 37467954, 1017.9
1077.6 2649982, 1072.0
AO&~2
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T

AR de

Chid U~

0w o

8&

30

-y
e e

24
35

g

111
109

17
15
i&

20
ig8
19
ié&

23
21

X
et

ig

Fil IN
EXTR
DRAIN

Fid IN
EXTR
DRAILIN
ENTRY

Fil IN
EXTR

DRAIN
ENTRY

Fid IN
BEAL INJ
SEAL RET

LEAKABE
EXTR

Fu OuT

Fid IN
EXTR
DRAIN
EMTRY

Fib In
EXTR
DRAIN

Fid IN
EXTR

DRAIN
ENTRY

Fid IN
EXTR

DRAIN
ENTRY

PREGES

FEEDWNATER CYOLE

BTI9.20
1072, %0
1072.90

2739.20
568. 05
S968. 035

1072.90

2865. 50
231.42
231.42

S68. 05

(e
e
O
O
1500. 00

286%5. 350

137.40

120,90

120.90
T

176.81
&4, &7
&4 .67

17&6.81
9. 26
39.26

L ¥

174.81
11.21
11.21
TP, 26

TEMP

481.00
790. 10
48%. 25

39&. 70
&618. 66
403.83
48%9. 25

34b5. 26
799 .80
354.00
4035.83

G.

O

O

G
FHZ2. 00
34b6.26

297.70

&621.14

I41.95
.

266. 350
515.04
Z272.90

i97.10
$14.53
200. 66
272.90

15%9. 30
233,28
165.41
203. 66

ENTH

Aéda 02
1379.93
475.18

378,65
1308.06
379. 59
475.18

S22.27
1424.08
S2&6.11
379 .39

O
O
G
Q.
F15.60

F22. 27

267 .48
1358.78
313.30
289,98

235. 45
1290. 13
281.93

165.83
12435, 59
173.84
241.93

127 .67
1161.90

133,39
173.84

FL.OW

HEATER 8
&098968.0 CLOBSED
SEZ9Z1L.7 TD = ~1.7
S82931.7 DL = 8.3
HEATER 7
&098968. 0  CLOBED
541957.0 TD = ~0a b
iizagEga.7 DO = 7.1
SE2Z931.7
HEATER &
&098968. 0 CLOSED
236156.2 TD = LD
1361044.8 DC = F.7
1124888.7
PLMP
&1F7I75.0
14B8870. 4
TLi740.0
200. 0
G
6254308, 4
HEATER 5
4573041.8 OPEN
244917.4 8TO = 1315.0
&584692.8 BC = =0a1
17683462.7
HEATER 4
AGTIOAZ. 1 CLOBED
140947 .6 TD = ={a 3
140947.6 DC = b b
HEATER 3
AF7E042.1 CLOSED
28984%.8 TD = R
430797.8 DL = 8.4
140947, 6
HEATER 2
4573042, 1  LCLOSBED
151462.3 TD = 1.6
582259.8 DL = B. 1
4FZQ797 .8
A0&~3
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Tl

8a
70
&8

71

36

40
112

PRESS

FLOW TO  O.
TDV 6.73
TDV . 5.94
NOT CODED FOR MU

FW IN 226. 60
EXTR Selb
DRAIN D26
ENTRY 11.21
ENTRY b.7Z
Fi IN O
LEAKABE s
FuW OuUT G,
Ful IN 2TE%9. 20
EXIT G
THROTTLE 2377.74

LO NO 1 333.38

LO RO 2 0.

SHELL 1935320
EXTR G,

TEMP

0-
567 .70
&73. 30

ENTH

0.
1320.28
1371.24

MEAS TOTAL FLOW =

128.70
Q.
FELI0
165.41
S567.70

0.
0.
O-

554,90

0.
F20. 62

865. 40

PI2. 28
ﬂ.

7. 22
10835. 61
101.26
133.3%
1320.28

O.
0-
O-

TURBINE EXP

14355, 39
1455. 39

14446.71

Ga

1432.92
1432.92

FL.OwW

8THM SEAL RED
6£922.6 CALOCULATED
IH19.7 TO HEATER
F30Z2.9 TO CONDENBER
Q.

HEATER i
4F7Z042.1 CLOSED
117972.3 TD
703851.7 DO
SE225Y.8
3619.7

rO
o -

[ |

PLMP
GFE2112.5
200.0
A4721912.5

Fid TO BOILER

HOFEPLE. 0 Bl = ~22687.

ANMEB I ON

MAIN STEAM LINE
0.
6231618. 4

VALVE BTEM LER

SART P/V = B5.996

2483.9 C = 55, 299

" SRRT P/V = 19.333

2071.6 C = 107.154

EXP TO ST6 1
6175349.5
51513, 5

ADL-4
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Th

-
i

100

41

7

45

47

100

49
80
50

37

2 LO NO

L0 NO

LO WO

SHELL

EXTR

1.0 WO

.0 NO

LO WO

EXH
EXTR
T RHT

EMTRY

i

i

BEFORE LD

84 AFTER LD

Si

1235

852

33

ENTRY
ENTRY

SHELL
EXTR

FRESS

127.41

17.67

QB

10946850

1083, 10

125.98

17.59

0-

578854
S578.54
578.54

257 .68
e« U5

TEMF

7E6. 10

TH3.00

0.

721.10

594.30

578.50

0.

&£19.89
61%9. 89
&19.89

0.

FLP. 37

F98. 31

812.10

0.
800. 80

ENTH

1411.30

1414.67

O,

1380. 04

1380. 04

1325.03

1324. 469

0.

1304.98
1304.98
1304.98

1519.04
18519.00
i518.74

1418. 13

1411.80
1424.45

FLOW
PACKING NO .
SORT P/V =.115E 19
17237.4 C = 0.000
SERT F/V = 4.741
3571.4 € = BB80.293
SERT P/V =  0.655
602.5 C = 1706.816
EXP TO STG 4
5571006. 5
582931.7
PACKING NO 1
SORT P/V = 23.906
g857.9 C = 623.429
SERT P/V = S5.078
5443.3 C = 1190.670
SORT P/V =  0.708
602.5 C = 1706.816
EXPAND TO EXHAUST
S594548. 5
541957.0
S052591. 6
REHEATER 1
Q-

50838275.4 PCTDP = 7.837
EXPAND TO BOWL

S0L8343. 1
13067.7

EXFP TO 876G i
4BI2187.0
236156.2

AO&~3
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TL.

897

S8

100

100

R
oo

]
S}

&1
&0

&3

o
N

&5
&4

107
108

io8
-

122

MEASURED LOAD
K

L0 ND

LO NO

LO NO

LO MO

EXH
EXTR

ENTRY

SHELL
EXTR

SHELL
EXTR

SHELL
EXTR

SHELL
EXTR

TE EXH
ENTRY
DRAIN

SHAFT 1

]

G

FRESS TEMP EMNTH FLOW
FACKING ND 3
BORT P/V = 4.818
18.00 &480.50 F54.63 2556.8 C = 1328.710
SERT P/V = G704
18.00 &34, 30 1351.62 26285.8 ©C = 5441.752
BORT P/V = 0. 7046
G O. Ca &02.83 C = 1706.81é
SORT P/Y = Q.
O. 0. 0. &02.8 ©C = 170&4.816
EXPAND TO EXHAUST
121.00 &LI7.77 153357.08 4350214.1
124. 4% &£19.80 1337.88 £75385. 4
EXFAND TO BOWL
121.00 &17.77 1337.48 4350214, 1
EXP TO 878 3=1
&46.98 0. 1273.98 4209266.4
&b, 15 524.40 1294, 64 140947 . 6
EXFP TO BTG i&
41.11 C. 122%9.93 3F19416. 6
40,35 421.70 12446.92 289849.8
EXP TO 876 i
12.08 G 1137.96 FTETIE4. 3
11.%90 252.87 1161.35 i851462.3
EXF TO BTG i%
S5.28 0. 1085.59 3647982, 0
G523 Q. 1085. 61 117972. 3
COMDENSER
SHAFT 1
i.88 122,47 10346.1268 FEAFFEL.0 LEVL =-24716.0
Q. T O 10474135, 0
Q. 0. O. A4722112.9
GEMERATOR i
SHAFT i
= B&OL177.0 PF = §.992 HZ2 = &1.00
= H71978.2 FL. =4333%.0 Gl = 7448.2

A0b6~b

IP14_007301




TL

L0 B e

P
2739.2
1072.9
1072.9
27ER.2
5e8. 1
968. 1
ETI9.2
sy
231.4
2865.5

G
120.9
137. 4
1764.8
&4, 7
4.7
176.8
39.3
39.3
176.8
11.2
1.2
176.8
1500.0
5.3
226.6

D

Q.

0.

O.
2868, 4

C.

G

0.

2865.5

2377.7
533. 4
Q.
2ITFT
1933.2
1094.3
127. 4
17.7
O
126.0
17.6
O
578.5
578.3
S22.5

v
554.9
F90. 1
48%.3
481.0
618.7
403.8
I96.7
79%.8
F54.0
F46.3
O
A2i.1
297.7
297.9
H518.0
2729
266.3
414.3
208.7
197.1
2335.3
165. 4
159.3
342.0

128.7
.
Ca
O
G.

F45.3
0.
e

4.3
R0 b
863. 4
D
.
FI2.3

Thba.1
TE3.0
0.
594.3
578.5
O
&619.9
&£19.9
F98.3%

TEST CYCLE HEAT BALANCE

PERFORMANECE

H
S52.5
1379.9
475. 2
466.0
1308. 1
I79. 6
F74.6
1424. 1
326. 1

e
S22. =

O
3iB.8
267 .5
267.8
1290.2
282,10
235.5

1243. 6
173.8
165.5

1i61.9
133.4
127.7
3i8.6
1088. 6
B97.2

O

Co

O

0.
$21.3

T.

T

O
322.3

1455. 4
1846.7
0.
1455. 4
1432.9
1380.0
i411.3
1414.7

0.
1325.0
1324.7

G

1305.0

1305.0

151i8.7

TRUNKLINE QUTPUT

2
6098768,
582932.
SHZ932.
&0989468.
541957 .
11248089,
HOFEFLHB.
236136,
1261045,
&HOPHIPLE.
bITTI?S.
244917 .
A[TIOR2Z.
4FTI04AZ.
140948.
140948.
4EBTI042.
289830.
BIOTIT .
4573042,
151462,
582260,
ATTIQL2.
Q.
LL7972.
4573042,
/721913,
20122,
Si618.
Z1740.
188337.
200,
4722113,
~22687 .,
6254303,
A231618.
2684,
2072,
H22568B6E.
&178380.

S371007. .

17237.
E571.
38446,
s88548.
S443.
S609452.
SSP4TEF .
5082592.
S068343.

sV sP

0.0213 0.
0.6290 553.1%90
0.0201 O.

0. 0.
1.0314 4B0.355
L 0.0187 0.

0. 0. _
3.1815 394.230
0.0180 0.
0.0177 0.

OI Q.
5.2339 341.828
0.0174  0O. :
0. 0174 1.014
8.8565 297.441
0.0172 0.

0. 0.
13,0951 266.124
0.0167 O.

0. 0.
36.4449 198,658
0.0164 - 0.

0. ) 0-
0.0178 0.

0. 164,395
0.01462 0.

O. 0.

0. o.

Qo 0- .

0. I
0.0177 1.004
O- : 0. . ’
0' 0-‘ .
0. 0.
0.0177 0.
0.32150. 133E 3I7
1.4270 0.780
0. 0.
0.3215 O.
0.3814 144.454
0.6155 55&.295
5. 6673 0.779
41.1526 0.

0— . O-'
4,8864 0.703
35,0524 Ou -

0. ) 0-
1.0123 482.302
0. B+ 8
1.6227

0.

PV TR
0. -22687.0
-1.710 236.9
8.250 0.
0. 0.
-0.645  138.3
7.130 0.
0. .o
~-2.470  405.6 .
7.740 0.
0. - o.
0. 0.
1315.000 279.3
o.. 0.
0. 176.8
-0.259  217.4
6.600 0.
0. 0.
-0.176  148.4
8.560 0.
0. . 0.
1.858°  34.6
6.110 0.
0. 0.
0. 0.
5.095 -164.4
0. 0.
0. 0.
0. o.
0. 0.
0. 0.
0. 2865. 4
0. 0.
0. 0.
0. - - 0.
0. 0.
85.996 0.
19.333  55.3
0. 107.2
85.996 0.
71.196 0.
42,209 838.5
4.741 0.0
0.455 880.3
0. . 0.
'5.078  623.4
0.708 1190.7
0. 0.
23.906 0.
0. 0.
17.948 0.
AO&~7
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Ti.
52
a3
54
58
86
57
S8
59
HO
&1
&2
&3
&4
&3
&b
&
&8
&%
70
71
72
T3
73
7é&
7R
80
81

2
83
84
8&6
87
88
FO
Fi
PS
B

100
104
10&
107
108
109
11l
112
113
1i4
118
1ié
117
iig
119
120
122
123
125
130
131
132
133

OO0.00‘G‘LH

°

ioB83.1
578.5

®
F

B & L] [ ] ®
b <O

(RN

L e
¢l B g
SNHOOOHD O

r
| b e
£
# ] # [ ] B & L E #
SR el

1 DMK

[
m .
OPOOHL‘IMQOOM

226.6
22h. 6
226.6
226. 6
226. 6
226. 4
O.
o.
Se®
35,2
O
120,35
120.3
O,

T
O.
800.8
&17.8
6£19.8

&17.8

80,5
&34.3
&17.8
524.4
O
421.7
G,
2.6
G
&£50.8
339. 6
&73.3

2

i

CS&7.7

S567.7
C.
0.
Q.
0‘.
0.

FFi.1

&19.9

449 .2
G

341.8

F99. 4
0.
L
G.

SR4Z.0

2C0.7

123.8
Q.
G

554.9
0.
LN

123.3
O

FA2. 0
O
G,

128.7

128.7

128.7

128.7

128.7

i28.7
Do
G

133.3

B8i2.1
Do

620.8

&619.5

Ca

s
i411.8
i424. 4
15337.14
1357.9
1337.1
1354. 6
13581. 6
1337.1
1294.6
1274.6
1246.9
1229.9
1161.3
1138.0
1359.7
1194.0
1371.2
1320.3
1320.3
1455. 4

T

0.

Ca

Ca
1380.0
1303.0
1262.9

T
1190.5
1819.0

0.

G

O

FL3E
16%9.3
1026.7

G

O.
552.3
1o85. 46
1088. 46
1036.1
Z290.0

313.3
1432.9

L4
G2
G722
7.2
F7. 2
F7. 2
F7.2

O

D
101.3
i4i8.1

O
1338. 6
1338.0

Qe

&

4832187.
2536156.
4823799,
475585,
4350214,
2557 .
2h26.
4330214,
140948,
209266,

289850,

3919417.
151462,
STETFT4.
FI4E.

: T
F303.
B789.
SE620.

O

1318,
~24716.
8731,
1047418,
S82932.
SaL1957.
Ca
BON2TF2.
3i4.
S083275.
148870,
200.
£F23.
Ca
407318.
FHE9982.
5628,
&02.
&LL35%1.
117972.
I&649982.
SHAFPE2 .
1768363,
6584693
51513,
6153938.
15407,
17348,
26B00.
35301 .
28789,
2526
4755,
4722113,
FO3852.
130468,
236763,
131492,
125271.
256161 .

eV
30412
3.1341
S.2121
5. 0760
8.2121
36. 3217
Sbe. 1153
S.2121
8. 7427
8. 2707
12. 7827
12. 1229
34.2683
31.9424
37.7149
4.5161
113.5754
F0.8161
FO.8161
G.
O
O
Qs
LU
0. 6232
G
0. 668
C.
Qo
1.5901%
O
G.
G.
C.QL79
0.0146
16%. 7092
Ge
Oa
0. 0213
&7 2973
bb. 6338
185. 7496
0. R
L. TOLY
0-
G.
0.0162
0.0162
0. 0162

0. 0162

0.0162
0.0162
0. -

(8
G.0163
- 1. 3620
0 a8 N
. 2498
5.2319
Qs

8P
396.939

S95.879

0.
Z44 . 000
341.890

(L

C.

Q.

299,148

300.108
268. 075
269.079
201.557
202. 682

0‘

o‘

0.

0.

0.

0.

0'

0.

0'

- 0-
554. 359
0.

0.
00
0.
7.837
0.
0.
o.
0.

0. 647
1036. 127
0.

0. .
1.026
164,103
0.
1036.127
0.
0.
‘.0. .
0.
0.624
0.623
0.623
0. 660
0. 650
0. 660
0. .
o‘
0.
0.628
0.
1.018
1.019
0.

PV ' TR

8.840 768.6
8. 660 Ta
4.818 O
Ca L I8
0. : C.
. 704 1328.7
0.706 D5441.8
4.818 O,
2. 751 Q.
Z.846 1045.4
i.781 C.
1.842 1052.9
0.58%9 O
0.618 1017.9
O (T
0. © 0.
S. 0.
O O
Q. - 0.
Q. Ca
C. ' O
Ca ' O
s Q.
Q. Q.

41.690 Q.
0. O.
L G

o O
Oe L PO
i8.312 788.3
. 0.
O 0.
O. Qs
Ou ' . 0-
0. 207.3
79X 918.8
Q. O
0. 1706.8
Ta 273%9.2
Q. 277 Q.
Q.281 1072.0
3. 73247 16.0
Ta Lo

- 122 L4

- Q. 0.

0. 118E 1% - 0.

: s 22b6.6
0. £26.6
U. 226.5
G. 226.6
14 8 2286. 6
O 226. 6
¢ ]9 e
G. : O
4,600 [
0. Bib.0
0. Q.
O 120.5
0. 120.3
Os O

- ADE~-B
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VALVE POINT 3RD VL

Cs&/28/86

INTERMOUNTAIN PWR PROJECT

S20000. KW
2400, PBIG

TL&EF 320 IN LEBB
1000. /7 1000. F

CALCULATED UBING ABME STEAM TABLES

TEST CYCLE HEAT BALANCE

TEST POINT o7
UNIT #1
TURBINE NO 2707150
2.300 IN HE ABS

COMBINED TURBINE-CYCLE FPERFORMANCE

TEST CONDITIONS

#RATED CONDITIONS

TOTAL LOAD 778625, 778136,
HEAT RATE 7874.3 7879.2
THROTTLE FLOW S54778%. S&602677.
TURBRINE THERMAL PERFORMANCE
HIGH PRESS T8 REHEAT TB
; Ir TB LP TB
| THROTTLE LCOLD RHT INLET EXH EXH
PRESS 2388, 68 518.83 475. 40 108. 44 E. 598
TEMP 798.87 &HO05., 09 1001.45 621.52 121.83%
ENTH 146G, 52 1300.94 1521.82 1339.77 1033.85
ENTR 1.5334 1.7436 1.7594
EFF B&. 127 F1.554 G4, 599
ABBLIGEA FHPR/PT=0. 2139 PISTETG/PT=0.7144 VAN 493.5

THRU FLOW PERFORMANCE OF CONDENSING SECTION

TOTAL TE ENERGBY BALANCE

RHT TB LP T8 RMT TB
AE H16.15 324.93
H ELEF 103E.535 1033,.55
H UEEP 1044, 21 1044, 21
EFF ELEP G4 LD F4. 24 94.60
EFF UEEP 92.53 F0. 98 F2. 533
VAN 49%,. 51 495,31

O

LOAD AND HEAT RATE AT RATED POWER FACTOR AND H2 PRESSE.
RATED THROTTLE PRESS.

SHAFT NO 1

LF TB ENERGY BALANCE

LF TE
94.24
90.96

FLOW AT

OF 2412.2 PSIA AND TEMP. OF 1000 F.

AO7—-1
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T G L PERFORMANCE OF CONDENSING SECTION

H ELEP

H UEEPF
EFF ELEPF
EFF LUEEP
VAN

5T6 SHELL

TOTAL TE ENERBY BALANCE

RHT TB
1036.47
1047. 08
G4.03
?21.98
49%5. 04

LFP TB

F3.34

GC.08

STABE FLOW FUNCYION

SHAFT NO 1

MO FRESS
I 1711.70
4 973.24
RH 1 475,40
8 465.89
i1 212.48
1S5 108.44
i5 . OF
i& 26.93
i8 10.84
i9 4. 77

ONE PCT FLANGBE MNOZ
VEL HD DELTA P PRESS AREA
C. O, Cu B&. 6
5. 567 1.15 GF&L. 00 157.4
O Q. O I50.2
G T O 350. 2
Q. 744 1.12 210,14 7i1.2
O Ca Q. 807. 6
0.236 1.14 59.39 1414.8
0. 167 1.31 36.45 2021.4
0. 062 1.66 10.66 &018.0
0. 010 0. HO 4.74 12096.0

i.P TEB ENERGY BALANCE
RHT TB LF TH
1036.47
1047.08
94,03 FE. 34
Fi.98 F0. 08
495.04
Qa/ar BFS @2/ AP
H FLE H SHL.
O 5497228, 1002.5
B44.5 49469508, 83%.6
Ca 4517432, 791.9
0. 4529022, B8i0.0
781.7 4317220, 770.5
O. F@R2270.  1119.2
1G76.3  ZI771192.  1048.46
1082.8 IT17083.  10346.5
1061.7 3378766, 1016.0
1072.7 3294092, 1070.4
AQ7-2
IP14_007305




TL

o b oo

Wo U

111
109

i7
b
ié

20
18
i%
i&

23

21

-
22

i9

Fid IN
EXTR
DRATIN

Fld IN
EXTR

DRAIN
ENTRY

Fid INM
EXTR

DROIN
ENTRY

Fi IN
SEAL INJ
BEAL RET

LEAKABE
EXTR

Fid OuT

Fib IN
EXTR
DRAIN
ENTRY

Fid IN
EXTR
DRAIN

Fld IN
EXTR
DEAINM
ENTRY

Fid IN
EXTR

DRAIN
ENTRY

PRESS

2698. 60
PRI 95

P393

2698, 60
S07.30
S07. 30
FEE. 95

2808. 00
204, 33
206,53
S07.30

O.
O
0.
G
1500.00

Z808. 00

124,60

108, 30

108.30
Ca

162.350
S8. 14
8. 14

162.50
35.24
35. 24
S58. 14

162.50
1G.02
10.02

35.24

TEMP

469.%1
F7P2.00
{77 .07

387.58
&H04. 41
A94,19
477 .07

IE7.42
801.78
344,11
94,19

O
Ja
O
T
S32.00

F37.42

290.%4
&22.51
F3E.91

0.

260.22
H517.15
26T . 20

191.67
41&.86
19%.8é
267 .20

151.93
236.00
188.24
19%.86

EnTH

FEEDWATER CVYLCLE

455, &4
137492
461.12

Z64.99
1301.24
36914
461.12

F13.08
1426. 14
215.70
IHF. 14

G

Q.

(+ ]

4 )
305.25
F1T.08

260 .52
1340, 28
304,89
276,39

229, 24
1291.77
2E6.13

160.06
1245.26
1&68. 00
236.13

120,27
1163. 462
126. 21
168. 00

FLOW

HEATER
5541241.4 CLOSED
S04855.0 TD =
H04855.0 DO

L

HEATER
5541241.4 CLOSED
4FF2135.3 TD
FE2070.3 DO

Wk

H048585.0
HEATER
5541241.4 CLOSED

211802.0 TD =
1193872.53 DL =

FR2070. 3
PLMP
E497204. 6
IB21335.3
72086.0
1590.0
0.
S5575661.8
HEATER
4077019.0  OFEN
2204860.2 BTO =
GPE3459.4 BC =
1650127, 1
HEATER
4077019.9 CLOSED
121078.2 Th =
121078.2 DC =
HEATER
4077019.%9 CLOSED

254139.3 TD
X75217.% DO

o

121078, 2
HEATER
407701%.9 CLOSED
141286.7 TD =

516504.2 DL =
E78217.8

5

~&H127.0

B

ABOT-3
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T PRESS
88 FLOW TO Go
70 TDV 53.857
&8  TDV 2.97

26
25

123

71
36

i
~d

i
o

40
112

NOT CODED FOR MU

FiWl IN 208.10
EXTR 4,80
DRALIN 4,80
ENTRY 1G.02
ENTRY He7
Fi IN O
LEAKABE G
FiW OouT O
FW IN 2&98. 60
EXIT 0.

THROTTLE 2588.48

LO NGO 1 475.58

LO WO 2 O

SHELL 1711.70
EXTR e

TEMF

Gl!
&£19.490
&30. 60

ENTH

Q.
1345.17

ZH0.73E

MEAS TOTAL FLOW =

126.42
0.
130.26
158. 24
&51%. 40

O
OI!
O-

S42. 09

P4, 90
1089. 44
8. 22
126. 21
1345.17

0.
0.
C}-

8536. 90

RBINE EXP

0-
F98.487

870.63

O.

FOF. 98
0'

14&60.52
1460.52

1451.69

1427. 13
1427.13

FLOW

5THM SEAL REG
7805.0 CALCULATED
&421.1  TO HEATER
1383.8 TO CONDENGER
Qs

HEATER i
4077019.% CLOSED
Bi&674.6 TD
HO460G0.0 DO
S16504. 2
&421. 1

:’.Am
w o

R

PLMP
{2T9896. 2
10743.0
4229153.2

Fid TO BOILER

5541241.4 G+l = -27873.

ANE I ON

MAIN BTEAM LINE

0.
5547788.8
VALVE STEM LKB
BORT P/V = B86.034
2574.4 [0 = 55.529
SERT P/V = 17. 145
2203%.0 O = 128. 339
EXP TO 878 1
S49T7227.5
45783, 9
BoT—4
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Ti.

4z

4%

100

41

79

4é

47

100

49
80
50

LO WD

LO MO

LO WO

SHELL

EXTR

LO NO

L0 NO

LO NO

EXH
EXTR
TO RHT

ot

L4

b

{4

BEFORE LO

7

ENTRY

B4 AFTER LO

=31
125

i ]
o

=
d

ENTRY
ENTRY

SHELL
EXTR

PRESS

113.74

17.74

FTI. 24
FhZ. G0

17.62

515.83
515.83

515.683

0. 08

£75. 40

465,89

BT5. &b

212.48
210,10

TEMP

7E7.98

T49 .20

O
T7P3. 47
587.77
870.00

O

HOS. 0F
&H05. 09
&HOG. 09

G-
1001.96
1000.93

801.463

0-
804.20

ENTH

1407.99

1407 .85

Ca

1375.39
1375. 39

1320.60

Q.

1300.94
1300, 94
1300.94

1522.14
1822, 10
1521.82

1414.90

1415.50
1427 .24

FLOW

PACKING NO 2
SERT P/V =.115E 19
14688.0 C = 0. 000
SG@RT P/V =  4.245
- 7575.6 C = 1925.945
S@RT P/V =  0.662
600.9 C = 1732.090
EXP TO STG 4
4969507.9
504855. 0
PACKING NO 1
SORT P/V = 21.395
7648.2 C = S543.536
SORT P/V =  4.550
3379.8 C = B874.799
SORT P/V =  0.713
600.9 C = 1732.0%0
EXPAND TO EXHAUST
4992072.6
477215.3
4514857.4
REHEATER 1
0.

4517431.8 FPCTDP = 7.838

EXPAND TO BOWL
4529022. 1
11390.3

EXP TO BTG i1
BIVTE220. 1
2£11802.0

AQT7-35
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TL.

100

100

&1
&0

&35

&2

&5
&4

1G7
106

108
7éh

122

MEABURED LOAD =

BHA

L0 NO

LO NO

L0 NO

LO WO

EXH
EXTR

ENTRY

SHELL
EXTR

SHEL.L
EXTR

SHELL
EXTR

SHELL.
EXTR

TE EXH
ENTRY
DRAIN

FT 1

PRESE

1 17.77 &:

= 17.68 632.80

= C. 0.

4 0. 0.
o8, 44 821.52
111.356 &22.97

108. 44 6

&0.08 0.
59.39 528.59
S3h.F3 Oy
36.45 425.54
10.84 0.
10. 66 241.14
4.77 0,
4.74 0.
1.77 121.83
0. 0.
e 0,
778425.4
KW = 789950.8

TEMP

ENTH FL.OW
PACKING NO &
SERT P/V = 4. 304
1354.01 2RO07.6 C = 1365.273
SORT P/YV = U. 693
1350.91 2369.6 L = 5135.994
SERT P/V = G. 694
4 &00.% © = 1732.0%90
SERT P/V = O
O &ON.9 O = 1732.0%0
EXPAND TO EXHAUST
1339.77 3892270. 4
1340.31 419070. 6
EXPAND TO BOWL
133%9.77 ZER2E70.4
EXF TO 8TG 1S
1277.93 FT7LI92.3
1297.27 121078.2
EXP TO 876 i&
12335.84 Z51T7002.9
124%.32 Z25413%.3
~ EXP TO BTG i8
1141.36 ZIT7ET6L.2
11635.82 141286.7
EXFP TO BTE i9
1089.71 Z294091. 6
1089.44 Bi&74.6
CONMDENBER
SHAFT i
1044, 2099 3294091.6 LEVL =-34353.0
Q. F11451. 4
Oa A42IT9896. 0
BENERATOR i
SHAFT i
PFE =  0.7&63 HZ = &5.00
Fi. =4333.0 Gl = &972.4

A7 -6

IP14_007309




TL

LR I N I T O S T I R

O WS

12

i3

isé
17
18
1%
20
21

';N"i
22
-
23
3
T
25
26

b
-

28
29

A
o
51
S
e
S s

-
s

34
35
36
38
39
40
41
4z
4%
45
44
47
48
49
50
51

F
2678.6
IEI.9
953.9
24698.6
S07.3
507,35
2698. &
206.5
206.5
2E08,0

O,
108.32
124. 6
162.5
58,1
58.1
162.5
5.2
25,2
1462.5
10.0
10.0
162.5
1500.0
4.8
208, 1

e

O,

O

G,
2807.8

G.

O.

G,
2808,.0
2z88.7
475, 6

O,
2388.7
1711.7
GTI.2
113.8
17.7

0.
112. 6
17.6

e
£1i5.8
515.8

A465. 9

T,
G42.1
TF72.G
877 1
467 .9
HO4. 4
I94.2
FB7. 6
801.8
S44.1
357.4

O
HZ2.5
2590.9
290.9
517.2
267.2
260.2
416.9
199.9
191.7
234.0
158.2
i51.9

A
F52.0

318.2
O
Ca
Q.

I37.4

FP8.9

B70. 6
O
Cra

10.0
L

758.0

749.2
s

587.8

S70.0
T

605, 1

&OS5. 1

1000.9

TEST CYCLE HEAT BOLANCE

FPERFORMANILCE

H
536.9
1374.9
461, 1

453
1301.2
36%.1
F65.0
1426. 1
315.7
F13.1

0.
1340.3
260.5
260. 6
1291.8
2E6. 1
229.2
1245.3
168.0
160.1
1163. 4
126.2
120.3
FOS. 2
1089.4
4.5

0.

0.

O

Qs
2895, 4

Us

Us

O
31E.1
1460.5
1451.7

0.
1460.3
1427.1
1575. 4
1408.0
1407.8

TRUNKLINE QUTPUT

@
SS541241.
504855,
504858,
5541241 .
4772413
FE2070.
5541241,
£11802.
1193872,
Sh41241.
5497203,
22048860,
A4OFTOLT.
HOT7020.
121078.
121078,
4077020,
204139,
ITH217 .
BOTT7020.
141287,
516504,
QT 720
Q.
B1&7E,
AOT7020.
4229153,
20942,
51144,
72086.
F4432G.
15%90.
4239896,
~2787 3.
HE754662.
SE47789.
2574,
22035,
Go43011.
S497228.
4F&69508.
14488,
7876,
34194,
7&48.
FE80,
S0O03702.
43920735,
4514857 .
452F022.

sv ap

0. 0210 O
0.7017 S38.892
0. 0199 O

Oa : G
1.14467 4468.500
0.0183 T

T Q.
3.53782 3B4.35086
Q. 0179 0.

DL 0176 G

Ga Q.
S.B614 3335.4639
Q. 0174 G
G.0174 1.014
F.8873 290.661
0.0171 e

Ca 0.
14.64%8 2059.687
0.01&6 O

O. 0.
41,0032 193.2%90
0. 0164 G

0. O
0.0177 G

Q. 160.507
0.0142 Oa

L G.

0. 0.

0. O

O O
G.0174 1. 000
Q. Q.

O G

0. 0.
0.0174 O

0. 32270. 133 37
1.6141 O. 780
Da O

0, IZ27 Ga

G. 426% 142.491
G.6883 541.784
H.3114 0. 779
40, 5245 (£

e O.

5. 4402 0. 703
34, TOLED D

O Ua
1.1246% 470.233
Ca G
1.8285 Ca

Py TR
G ~27E73.0
-5 198 2351
7160 G.
G G.
~1.403 135.9
&. 8610 (eI
Ca Qs
=5 074 417.3
&, 690 0.
0. (e
(8 O
-&6127 . 000 288.9
0. Q.
. 162.3
=0. 279 226.5
6. 780 0.
G. O
~3. 333 187.2
8. 190 O.
G, Q.
1.620 42.8
6,310 G
O 0.
Q. Q.
8.977 ~140.35
O. Ge
O, O
O G
G 0.
O. (e
O 28467.8
Q. Q.
O 0.
Q, ’ 0.
O, O
86&. 034 s
17,1465 55. 5
G. 128.3
B4, 034 2.
&3, 321 G.
E7.602 g839. 4
4,245 .0
0. 642 1928.9
O Ga
4,550 S943.3
0. 713 874.8
0. Q.
21.395 O
0. 0.
15.9565 G
An7~-7
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Ti.
52
53
G4
=5
Sé
57
58
59
&G
&l
a2
&3
&4
&5
&6
a7
&8
&%
7O
71
T2
7E
75
Té
77
80
81
L

4
"t

84

8&

g7

88

P

71

FE

7
160
1G4
108
107
iog
109
i1t
112
113
ii4
115
ité
117
118
119
120
122
123
128
130
131
132
133

P
212.5
210.1
108.4
1ii. 4
ioB.4

17.8
17.7
i08.4
S%. 4
&0.1
Sh. 4
26.9
10.7
1.8
17. 3
17.3
G. 0
S b
S.6
G
O.
G

T
C.
go4.2
BH21.35
23,0
H21.35
639.2
&52.8
&21.5
528. 6
O
425.3
U
241.1
s
&41. 4
2538.0
&30. 6
&£19.4
&61%. 4
Ca
0.
Cra
Ga
G.
F7E. 0
&05. 1
494 .8
Os
S33.6
1002.0
Q.
G.

(+
3EE.9
205.0
121.5
G
G
S42.1
O
Q.
121.38
Q.

werer
P

Q.
O
1Z26.4
i2&6.4
126.4
12&. 4
126. 4
126. 4
G.
e
136,35
HOl. &
G
22 6
b21.3F

0'

3
1415.3
1427. 2
13Z%9.8
134G.3
15339.8
1354.0
1350.9
1339.8
1297.3
1277.9
1249. 32
12335.8
1i65.8
ii41.4
1E585. 1
1208.7
1350.7
1545.2
1345.2
14460.5

0.

O

0.

O
1378. 4
1300.9
1284.6

e
1i88.6
1522. 1

0.

Ca

Ga

204, 9
173.5
1033. 6

O.

O
536.9
108%.4
ioge.7
1044, 2
2756.4

I04.9
1427.1

e
F4.9
F4. 9
F4.9
F4.9
4.9
F4.9

O

O
F8.2
14i4.9

e
1340. 2
133%.7

Q.

@
317220.
211802.

4311341,
415071,

3892270.

2308.
370.

3892270.
121078,

3771192,
254139.

3517053.
141287.

3375766

10031.
0.
1384.
7805.
6421,

- o.
-6127.
~34353.
S503.
911451,
504855.
477215.
922.
4514857.
274.

4517432,

152133,
10743.
7805.

0.
456255,
3294092,
6611.
&01.
5562790.
B1675.

3294092,

3294092,

1650127.

5953459,

45784.
5474363,
15369.
17362.
26481.
36208.
30206.
26507.
4777.

42398%6.

604600.

11590.
220947.
110988.
109959.
221268.

8v
34228
3. 52358
5. 8480
Ge 7004
© 5.8480
3&. 7493
3h.T7199
S.8481
G.7906
. 2975
14,3045
13.6172
F8.8164
35. 5498
37 . 8482
27« 13329
218.5813
115.3091
1133091
G
0.
Ca
0.
G
0. 46944
Q.
F2.8130
O.
G
1.7918
Ca
Ga
C.
4.1227
0. 0167
179.9245
G
O
G. 0210
4. 13538
T3. 7069
195.3018
G
£.,1103
O
Ca
0. 0162
D.0162
G. 0162
0.0162
G.01a2

0.01&62

O
Q.
G 0162
1.51958
C.
5.8731
S.8767
0.

&P
387. 302
85,932

O
S35 695
3E3.733

G

O

0.
292,044
292.984
261. 6856
2HZ2.TES
196. 228
197.345

H539.901

0. 647
1044, 210
Gs
C.

1.028
160. 006

G
1044,.210

Py TR

7.879 770.5
7722 Q.
4,306 O.
O Ga
O 0.
0.695 1365.3
0.694 3136.0
4.306 Q.
2. 462 0.
2.542 1048.4
1.5%6 0.
1.647 1056.5
G. 524 C.
0.552 1016.0
O Ua
G. .
O O
Ga Q.
Q. 0.
Q. 0.
O Qe
(A Ca
Q. 0.
G G
37. 166 (e
G O.
G 0.
G G
Ca e
16,289 FF1.9
Ca T.
Ga 0.
O G.
O Us
s i194.6
5. 596 495.5
[ (L
Ga 1732.1
O Z2698. 6
0. 253 o
G254 1070.4
3, 896343850
Qs O
-0, 271 O
0. T
G.118E 19 Ua
G 208. 1
D 208.1
G 208.1
Ga 208. 1
O . 208.1
O 208. 1
Ca Qs
O. Oa
S« 840 Q.
O 5&69.3
Q. O
G 108.1
Q. 107.9
G O
A07-—-8
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VALVE POINT 2ND VL

TEST CYLLE HEAT BALANCE

G&/28786

INTERMOUNTAIN PUR PROJECT

BRO000. KW
2400. PBIG

TE&EF =30 IN LGB
1000. /7 1000. F

CALCULATED USING ABME BTEAM TABLES

TEST POINT o8
UNIT  #1

TURBINE NO 2707150
£. 300 IN HGE ABS

COMBINED TURBINE-CYCLE PERFORMANCE

TEST CONDITIONG #RATED CONDITIONS
TOTAL LOAD 520648. SP03ES.
HEAT RATE 7956. 8 TREG.7
THROTTLE FLOW 0565460, 4100704,
TURBINE THERMAL PERFORMANCE
HIGH FRESS TB REHEAT TB
IP Tk LP TH
THROTTLE COLD RHT INLET EXH EXH
FRESS 2394, 00 87,60 IHT7. 00 B81.45 2. 877
TEMP 100320 5&6B.T70 FEL. 30 &08. 20 113.58
EMTH 1464.54 1290.08 1514.58 1334.88 1035.92
EMTR 1.35359 1.7695 1.7859
EFF 81.146 1,262 F4. 484

ABELIEEA PHFX/PT=0. 1619

THRU FLOW PERFORMANCE

TOTAL TB

RHT TB
AE 506. 60
H ELEF 1038, 92
H UEEP 1048. 26
EFF ELEF P4, 48
EFF UEEP F2. 08
VAN 468. 12

OF CONDENSING SECTION

ENERBY BALANCE
LP TH
E17.82

F4.46
POL2ET

PIETETE/PT=0.3180

LP TB E
RHT 7B

1035.92
1048. 26
F4. 48
F2.03
468. 12

VA= 468.1

SHAFT NO 1

HNERGY BALANCE
L.P TR

F4.16
PO.2T7

# LUOAD AND HEAT RATE AT RATED POWER FACTOR AND HZ PRESS. FLOW AT
RATED THROTTLE PRESZ. OF 2412.2 PEIA AND

TEMP. OF

1000 F.

A0B-1

IP14_007312




T 6 L PERFUORMANCE OF CONDENMSING SECTION SHAFT NO 1

TOTAL TE ENERGBY BALANCE LP TE ENERGY BALANCE

RHY TB LP TE RHT TB LFP TB
H ELEPF 103851 1038.51
H UEEP 1050.83 1050.83
EFF ELEP FE.GT7 FE. 34 PI.97 93.34
EFF UEEP 1. 54 89,46 Fi1.54 89.44
VEN 4469 . 39 469 . 39

STAGBE FLOW FUNCTION

876 SHELL ONE PCT FLANGE NOXZ g8/ap GFs Q2/sAP

MO FREBE WVEL HD DELTA P PRESS ARES H FLG H SHL
I 1240.13 e O Ga B&. & O. 4018377. F7.5
4 F22.95 1.91%9 0. 84 T16.90 157.4 829.3 3673193. 825.8
RH 1 357.00 O G. Q. S00.2 O IZEE04A0. 7846.0
8 3I49.486 G Ca G 350.2 O FER1210. 803.9
i1 188,35 G.516 1.04 156.70 Ti1.2 7B2.7 3238lésb. T7L.4
15 81.45 G C. Ga BO7.6 O 2930806, 1118.7
& 45. 22 G. 1353 0. 76 44.78 1414.8 1G75.3 2B80630. 1048.9%9
i& 27 .50 0. 107 1.11 27.8%9 2021.4 1083.5 Z&673EI8E., 1039.5
ig 8.23 0. 033 1.17 8.16 6&018.90 1063.5 2582734, 1015.4
19 .68 . 008 O. 63 .68 12096.0 1088.3 281&6977. 1054.9
A08-2
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TL

d b

Chr i

17
15

ié

20
ig
19
ié

21
22
19

Fl InN
EXTR
DRAIN

Fid IN
EXTR

DRAIN
ENTRY

Fib In
EXTR

DRAIN
ENTRY

Fud IN
SEAL INJ
SEAL RET

LEORABE
EXTR

Fi out

Ful IN
EXTR
DR&IN
ENTRY

Fi IN
EXTR
DRAIM

FlW I
EXTR

DRAIN
ENTRY

Fid IN
EXTR

DRAIN
ENTRY

FREES

2591. 10
710.90
F10.90

28%91. 10
F79.70
I79.70
Ti0.%0

2658. 30
154.46
154. 46
FTG. 70

O
O
O
0.
1500.00

26358. 30

Féra FO
8i.11
81.11
O.

132.10
4%.84
.84

132.10
26.45
26. 45

4%.84

13210
7.71
7.71

26. 45

TEMP

442,20
T25.95
444.80

365.50
H568. 30
F70.10
&846.80

314,70
785. 00
I19.97
370.10

0.
0.
0.
O
314.00
314.70

273.53

&H08. 80
F15.20

0.

244,60
504. 30
250. 60

179.90
405.80
1846.50
250. 60

148.70
£233. 00
180. 00
18&6. 50

ENTH

FEEDWATER CVYLOLE

423,16
1360. 49
426.81

341.75
1290.53
34531
426.81

289 .54
1419.77
290.48
343.31

O.
0.
O
O.
286,71
289.54

242,68
1335. 20
283.38
247 .54

212.3
1286.77
219. 23

148.19
1241.09
154.56
219. 23

113.96
1162.94
117.96
154.56

FL.OW

HEATER
3I9525330.8 CLOSED
I2THTB.8 TD
F23878.8 DO

L

HEATER
3IP52530.8 CLOSED
FLIL159.7 Th =
&534738.53 DO =

F23E78.8
HEATER

I9825530.8 CLOBED
153049.0 TD =
7B7787.3 DU =

SA4TIE.5

PUMP
I9RE278.2
151534.9
&7684.0
1590.0
Qe
AOTABER. O

, HEATER
I043142.8 DOPEN
161560.% 8TO =
4486807.7 8O =
1282317.0

HEATER
Z043143.0 CLUOBED
B4875.4 Th =
84875.4 DO =

HEATER
I043143.0  CLOBED
177391.%9 TD =
262267.3 DU =

B4B73. 4
HEATER

FO43143.0  CLOSED
F0484.8 TD
IGET7E2.1 bO
262267 .3

-bsz
[ T A B

id

B

(4 A

e

ACE-3
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TL.
828 FLOW TO
70 TDV

&8 TDV

2k

25

123
s
s ol

FO

o

P T ]

87
27

71
35

40
112

FRESS

QB
4,54
1.65

NOT CODED FOR MU

FlW IN
EXTR

DRATN
ENTRY
ENTRY

Fld IN
LEAKAR
Fi QU7

Fil IN

EXIT

E

THROTTLE

LO NO

L NO

SHELL
EXTR

1

172. 40
3.72
3.72
7.71
4.54

0‘
On
O-

25%91.10

O

2394, Q0

Z857. 21

1240.13
Q.

TEMP

Q.
412.10
HEOZ.TO

ENTH

0-
1246.97

EIF .39

MEAS TOTAL FLOW =

118.30
G
121.30
150,00
412.10

0'
0.
0.

S10.50

0.
1005. 20

867.70

D.

850.68
O

8&6.71
1089.49
g8%.27
117.%6
124&6.97

0.
0.
Oﬂ

{479, 59

TURBINE EXP

1464.54
1464.54

1409 .49
1409.49

FLOW

5THM BEAL REDB
&H228.6 CALDULATED
&080.9 TO HEATER
147.8 TO CONDENBER
O,

[

HEATER
F04Z143.0  CLOSED
&3776.7 Th =
424460%.7 DO
FEETE2.1
H080.9

]

L
[ ] L ]
fa g 2

PLMP
F203482.9
10778.0
IIRALTT .9

FiW TO BOILER

IPS2530.8 S+L = -18079.

ANS I ON
MAIN STEAM LINE
O
4056460, 0

YALVE BTEM LED

SART P/V = BI.948
2353.7 C = =~ 55.708
SERT P/V = 12.846
2454,3 L = 189. 505
EXP TO 8TG i

4018377.5

IFZ94. 6
ADE-4
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T

100

41

79

Gé

47

100

{49
BO

S0

3F
84

51

123

Ha

=
e L)

L

LO WO 1

3 LO WO 2

2]

LO NO

SHELL
EXTR

LO WO 1

LO WO 2

A

LO HNO

EXH
EATR
TO RMT

BEFORE .0
ENTRY
AFTER LO

ENTRY

ENTRY

BHELL
EATR

PRESS

T22.95

716. 90

Z87. 60
F87. 60
387.460

158. 38

156.70

TEMP

F30.40

723.10

QD

0-

727. 20

561.580

S4T.70

QQ

S568.70
568.70
568.70

Gﬂ

781.57

FBO. 20
8B&%9.70

FE7.70

EMTH

1360.89

1360.89

1311.58

1308.98
00

1290.08
1290.035
1290.05

1514.76
1514.72
1514.58

1455.74

1408. 67
1£821.04

FL.OW

PACKING NO 2
SORT P/V =.115E 19
11469.1 C = 0.000
SORT P/V = 3.226
7528.4 C = 2522.146
SERT P/V =  0.646
608.3 C = 1B07.590
EXP TO STB 4
T675192.9
3I23578.8
PACKING NO 1
SORT F/V = 16.248
5283.7 C = S21.048
SORT P/V =  3.449
2574.1 C = 922.791
SERT P/V =  0.699
608.3 C = 1807.590
EXPAND TO EXHAUST
T691845. 6
311159.7
3380685, 9
REHEATER 1
0.

IXEI0EY. 6 POTDP = 7.895
EXFPAND TO BOWL

F391218. 4
8175.8

EXF TO 578 ii
3238146.4
153049. 0

AOE-5
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TL.

57

100

100

Lhn
Lo

&1
&0

o
B

&3

&4

107
104

108
g

122

L0 WO

LO N3

LO NO

LG NO

EXH
EXTR

ENTRY

SHELL
EXTR

SHELL
EXTR

SHELL
EXTR

SHELL
EXTR

TE EXH
ENTRY
DRAIN

B

M

i

MEASURED LUOAD

SHA

Ft 1

B =

ENTH

RESS TEMP Fi.0W
PACKING NO 3
BERT P/V = 3. 249
17.15 6£30. 30 1349.73 1685.8 © = 143534.2467
SERT P/V = 0. 674
17.08 &24.00 1346. 69 1757.6 0 = 44135.819
BOERY P/Y = 0.673
G G O &08.3 L = 1807.5%0
S8RT P/V = O
Ca 0. C. 608.2 © = 18B0G7.590
EXFAND TO EXHAUST
81.45 &£08. 20 1334.88 293IEB08. 7
83. 63 &09. 60 1335.43 298000.7
EXPAND TO BOWL
B8i.45 &HOH. 20 1334.88 29I3508.7
EXP TQ 876 § =1
45.22 e 1273%.90 2830630.3
44,78 5i7.60 1295. 13 84875, 4
EXF TO 878 ié
27.90 2. 1230.59 26ETI238. 4
27.39 415, 40 12458.55 177391.9
EXF TOQ BTGB ig
8. 25 G 1139. 64 25827353. 6
g2. 16 239,50 1165.84 F0484.8
EXP TQ BTH 19
.68 O 1089.45 25169746.9
3. 65 Ca 1089. 49 &ST 767
CONDENSER
BHAFT 1
1-41 113.58 1048.2051 25169767 LEVL. =-308657.0
O O. 0. &57819.4
O O Ca I208453.3
GENERATOR i
BHAFT i
= S904648.0 PF = 0,932 HZ = &1.00
HO0427. 0 Fl. =4333.0 Bl = S5424.0

AO8-6

IP14_007317




Ti.

Boob frd et ek ot
s DR e O OO0 B e

et
a

L R B
and o B 1 B I

b
b

3 bnd
£

3
o,

b
L1

(SN AN
00~

30

-
35

41
42
43
45
& &
47
48
49
S0
51

P
2591.1
710.%9
Tig.w
2591. 1
9.7
FP9.7
2591. 1
184.5
i54.5
2658.73

Q.
Bi.1
96.9
132.1
4%.8
£4%.8

132,

26.5
£5.5

132,

7.7
?-?

1322,

1800.0
I 7
172. 6

Q.

O

G.

Ca
2658.0

O

(e

T
2658. 3
2394.0
FS7.2

G
2394.G
1240. 3
F22.%
85.5
17.1

G
g4. 4
17.1

O
387.6
xB7.6
T49.9

T
S10.5
725.9
444.8
442.2
B68. 3
370. 1
365.5
785.0
F20.0
314.7
G
&08.8
275,85
273.9
504.3
250. 64
244, 6
A405.8
186.5
179.9
2FE.0
150.0
145.7
3i4.0
O
1ig. 3
Q.
G
O,
C.
Z14.1
D
G
O
I14.7
1005.2
84%9.7
O
0.
BE0.7
O
FT30. 4
£3. 1
Ta
561.5
S545.7
O
S568. 7
368.7
FE0. 9

TESYT CYCLE HEAT BALANCE

PERFORMANCLCE

H
49%. 6
1360.5
4246.8
423.2
12906.5
343,35
341.8
141%9.8
290.5
289.5

O.
1333.2
242.7
243Z.1
1286.8
219.2
2153
1241.1
1534. 6
148. 2
1162.9
118.0
114.0
28&.7F
108%.3

B&. 7

289.5
1464.5
1455.6

0.
1464.5
1409.5
1360.9
1395.5
1395.0

0.
1311.6
1309.0

0.
1290.0
1290.0
1514.6

TRUNKLINE OQUTPUY

&
IRE2631.
I2ITT9.
IRZETY.
3982531,
F11160.
&34T39.
3952531,
153049,
TRTTEY.
IFBREEL.
Iee2274.
161561.
JO4T145,
0431435,
84875.
84875,
I043143.
1773592
262267 .
F0431435.
20483,
IBRFEL.
J043143.
0.
5777 .
I083143.
I194678.
18238,
42446,
&HT L8B4 .
122008,
189G,
F2085433.
~18079.
40745359 .
036460,
2354,
2434,
A40B1672.
4018377 .
IETELIFI.
114469,
7528.
25119,
5284,
2574,
F700312.
2691846,
IIB0LB6.
2EF12158.

Y =i
0. 020X O
0.7191 S04.808
CG. 0193 G.

. O
1.353004 439.3532
0.0182 Ca

Ca 0.
4,7378 360.747
G.0177 O
0.0174 O

O Ge

7. 7EEL F12.994
0.0172 Ga
0.0172 1.014
12.9730 272.834
C. 0170 O

Ga G.
19.3180 243,209
0.01465 O

G 0.
S3.1078 181.211
. 0163 Qe

G O
0.0175 C.

O 1530.017
C. 0162 0.

Oa G.

O Q.

O O

O Q.
0.0174 1.003
G. O

O Ca

Oa T
G.0174 G
0.32410. 133 37
2. 1648 . 780
0. T
0.3241 0.

. 5731 134.928
0.9043 3507.3035
8.2187 0.779
41.0344 Ce

Oa Ga

7. 0990 0.703
34.9734 0.

L4 8 Ca
1.4683 441.528
O 0.
2.4118 s

PV TR
O ~18079.0
=Te BF2 221.1
4. K00 Qs
T O.
~Z. 658 128.8
4. 600 Q.
0. Q.
=&, 743 424,73
e 270 T
G 0.
Q. G.
G 295.8
2. Q.
O 1321
~1.064 231.5
&. OO0 Q.
s Q.
=1.391 162.6
&« 600 G
O. O
1.311 S51.8
4.300 O.
G i+ P
O O
4,317 ~1380.0
O G
Q. G
G O.
G Q.
D 0.
O, 2658, 0
e Oa
G G
o 8 0.
O s
8L, 948 Cha
i12.8446 85.7
Qe 189.5
85. 948 e
446.516 0.
28.274 B25.8
2. 226 0.0
0.4646 2522.1
Ca Ca
. 449 521.1
O 699 F22-8
G Qs
16.248 Ca
O, T
12.045 O.
AO8-7

IP14_007318




TL
o2
53
54

i)

56

57

58
59
&0
&1
&4
65
66
67
68
&9
70
71
73
75
76
79
80
81
82
83
84
86
87
es
?0
91
75
99

100

104

106

107

108

109

111

112

113

114

115

116

117

118

119

120

122

123

125

130

131

132

133

P
158. 4
156.7

Bi.a
Bi. 6
Bi.4
17.2
17.1
8i.4
44.8
45. 2
27 .8
27.9
8.2
8.3
16.%9
17.0

1.7
4.5
4.5

0.

.
0.
716.9
F87. 4
i&6.8

8i.1
E57.0

Q.
G
167.1
167.1
1.4
O
(e
28F1.0
3.7
3.7
1.4
Cha
81i.1

Ga
172. 6
i72.6
172.6
172. 4
172. 6
172.6

O

O

E.TF

3E57.3

Bi.1
81.0
0.

T
O.
THT.T
&08. 2
&HOP. b6
&O08.2
HZ0. 3
&H24.0
&8, 2
517.6
2.
415. 4
Q.
239.5
Q.
b£25.0
Zid. 4
HO2.7
41i2.1
412.1
Ca

H
1408.7
1421.0
1353534.9
1335.4

FE4.9
1349.7
1346.7
1334.9

1293.2

1273.9
12435. 6
1230.6
1165.8
1139. 6
1347.7
1199.¢
1337.4
1247.0
1247.0
1464.35

O,

O

0.
F60.9
1296.0
1331.2

O.
11833
1514.7

O

C.

G
E85. 5
179, 1
103235, 9

G.

O
499, 7
1089.5
1089.5
1048.3
247.5
283. 4
1409.5

T
8&.7
8&6.7
8&.7
8b.7
B&.7
8b.7

O

0.
89.3
14535.7

0.
1335.2
13354.5

0.

Q
3238166.
153049,
3I23II506.
298001.
2935506,
1686.
1758.
293TS506.
84875.
2850630,
177392.
2673238.
90485.
2582754
9752.

0.

148.
7842.
6081.

0.
~30657.
5326.
657819.
323579.
311160,
776.
I380686.
213.
3383040.
151535.
10775.
6229.

0.
494530,
2516977.
6692,
608.
3959321
65777.
2516977.
2516977
1282317.
4486808.
33295,
3998772.
15023.
17216.
24215.
37280.
31377.
26424,
4788.
3205453,
424610.
8176.
153193,
76546,
76647.
153360.

5V
4.5453
4,6799
7.7158
7.5225
7.7158
37.7700
37.7040
7.7158
12.879%
12.2557
18.7259
17.906%9
50. 6908
46.2064
38. 2454

26.8717

383.4382

114.2144
114.2144
O
O
s
Ca
G.9120
0.
37 1032
O
G
2. 3635
C.
O
O
0.0176
0. 0167

223. 3604

O

O

0. 0203
F5.11468
G4. 5255

240, 9000

0.
5. 4023
0.
a
0.0162
0.0162
C. 0162
0. 01462
0.0162
0.01862
T
.
0. 0162
2. 16357
O
7. 7589
7. 7516
0.

s
363. 154
361.8%0

Ga
F18.122
313.285

G

G

(8
274,140
2735, 103
245,579
2486, 680
183. 750
184.843

O,

Ca

O

G

Go &87
1048, 2535
G
C.

1.026
149,293

O
1048. 255

Py TR
e P02 771.4
5. 787 Ca
F. 249 U
G Q.
O. U
G674 1434.3
U.673 44135.8
3. 249 0.
1.8463 0.
1.221 1048.9
1.214 e ]
1.248 105%9.5
0.401 Q.
0. 423 10135.4
G Ca
O, U
e e
O O.
G O.
G O.
G Q.
Ga 0.
G 0.
28. 037 0.
C. 0.
O. 0.
0. Q.
O G
12. 290 7846.0
O O
O G
O O.
G O
O 167.1
Z2.877 468.1
0. 0.
U i807.6
Q. 2591.0
0. 196 Q.
0.197 1054.9
2. B77-30657.0
Qa O
~e 206 O
O 0.
0. 115E 19 Q.
L 172. 6
e 172.6
Q. 172.6
U 172.6
Q. 172.6
Ca 172.6
O O
LU Ga
5« GO0 .
0. IH3.0
G G
0. 8i.1
Cu 81.0
O D
AOBE-8

IP14_007319




. GENERAL ELECTRIC COMPANY
- i TECHNICAL INFORMATION SERIES
NGO, DF8ESTGOT

APPENDIX B

Correction Curves

Dwg. No. Nomenclature Page
GEZ 3814 - Throttle Pressure Correction Bl
(GEZ 3618 . Throttle Temperature Correction B2
GEZ 3617 Reheat Temperature Correction B3
481 HP 475 Exhaust Pressure Correction B4

fage No. Bl

Property of General Electric Company
Maintain one-inch side marging
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INITIAL PRESSURE CORRECTION FACTORS
FOR SINGLE REHEAT UNITS
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INITIAL TEMPERATURE CORRECTION FACTORS
FOR SINGLE REHEAT —SUBCRITICAL PRESSURE UNITS

{ % CHANGE IN KILOWATT LOAD]

" 2
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opening and are to be applied to heat rates and kilowait
lasds &t rated steam conditions,

1. The heat rate at the desired condition can be found by
multiplying the heat rate st rated conditions by the
following:

1+ %o change in gross hest rate
100

2, The kilowail load at the desired conditions can be
tound by multiplying the wllowatt lead et rated con-
ditlons by the following:

o7, change in hw load

P 100

3, These comaction factors are not guarsnteed.
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REHEAT TEMPERATURE CORRECTION FACTORS
FOR SINGLE REHEAT UNITS
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i METHOD OF USING CURVES
- ] These correction tactors assume constant contral valva

3 ppening and are to be applied to heat rates and kilowatt
losde at rated sisam conditions,

1. The heat rate at the desired condition can be found by
multiplying the heat rate at rated conditions by the
following:

1+ %% change in gross heat rale
100

2. The kilowatt losd st the desired conditions can be
found by multiplying the kilowatt load &t rated con-
ditions by the fellewing:

¥+ 1650

3. These correction factors are not guarantesd,
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EXHAUST PRESSURE CORRECTION FARCTORS
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METHOD OF USING CURVE

VALUES NEAR CURVES ARE FLOWS RT 2u00 PSIA 1000 7
THESE CORRECTION FACTORS ASSUME CONSTANT CONTROL VALVE OPENING

RAPPLY CORRECTIONS 7O HERT RATE AND KW LORDS

AT 2.99/7 2.24/ 1.66 IN HG RBS AND 0.0 PCT MU.

THE PERCENT CHANGE IN KW LOAD FOR VARIOUS EXHAUST PRESSURES IS EQUAL TC
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GENERAL ELECTRIC COMPANY
ot TECHNICAL INFORMATION SERIES
NO, DF&86STGO7

APPENDIX C

Correction To Heat Rate and Load

Test Heat Rate and Load Corrected to Rated Conditions C2
Contract Cycle Heat Rate and Load Corrected to Rated Conditions C3
Notes:

Page C2 shows the measured values of heat rate and load corrected for group 2
corrections, These corrections include power factor, Hg pressure, throttle
pressure, throttle temperature, reheat temperature and exhaust pressure. No
correction for off-design cycle conditions are included in the corrected test heat
rate and load.

Page C3 shows the contract cycle heat rates and loads which represent the
measured heat rate corrected to the specified cycle on the guarantee heat
balance (i.e., group 1 corrections). The corrected contract cycle heat rates and
loads have also been corrected for group 2 corrections and these are the final
values of heat rate and load to compare to the guarantee values.

Page Ne. C1
Property of General Electric Company
Maintain one-inch side marging,
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INTERMOUNTAIN PO¥ER PROJECY
URIT &1, 2707130

TEST HEAY RATE ARD LOAD
TEST POINT 3 4 3 & 7 8
SUMHARY DF TEST CONDITIONS:
HEAS'D LOAD 871725 791473 59ARE  BAOI7T  TTBA2E 590448
THROTTLE FLOW 6322806 SH40429 4076417 A23141R IB477EY 4034440
THROTTLE PRESS. 2421.4  2812.%  2401.3  2377.7 23887 23940
THROTTLE TEHP, 10033 996.0  1000.8 990,64  99B.9 1005.2
HOT REWEAT TERP, 1000.5  995.9  1002.1  999.4  1002.0  981.6
EXHAUST PRESS, 3.87 343 2.83 3.7% 3,60 2.58
POWER FACTOR .98 0.97 0.93 .99 §.%6 0.98
H2 PRESSURE 61 41 39 b1 43 LY
TEST HEAT RATE 7837.%  TH3S.2  793L.5  7B4B.B  TETR.Z 79407
TEST LOAD B70878 790839 596228 B39231 778136 590355
HEAT RATE CDRRECTIONS (dividing factors):
PT 0.99980  1.00000 1.00050 1.00090 1.0008¢ 1.000%90
7 0.99950  1.00060 0,999%0 1.00150 1.00020 0.99930
THRH 0.99990  1.00060 0.99950 1.00810 0.9997¢ 1,00310
PEIH 1.02709  1,0227% 1.01683 1.02835 1.02690 1.01B45
CUMBINED CORR §.02627 1.02802 1.016B3 1.02892 1.02%62 1.02201
LOAD CORRECTIONS (dividing factors):
) 1.00370  1,00030 0.99530 0.985%¢ 0.9%020 0,93200
17 0.99970 1,00080 0.99990 1.0009¢ 1.00010 0.99950
THRH 1.00026 0.99810 1.00100 0.99970 1.000%0 0.939110
PEXH 0.97362 0.97772 (.98343 0,97433 O0.97380 0.98149
COMBINED CORR 0.97713  0.97654 0.97949 0.96116 0.96323 0.9648%
CORR TEST HEAT RATE 7636.9  7631.4  7800.1 7428.2 7h67.4 77892
CORR TEST LOAD B91262 BOYBIT  40B390  BYIT4E  BOGITO  AI1BAS
cea

IP14_007326




INTERMOUNTAIN POHER PROJECY
URIT &1, 2707150

CONTRACT CVYLLE HEAT RATE AND LOAD

............. v
IERTRBWEEERTeERE BERE

TEST POINT 3 4 3 b 7 g

SUMMARY OF TEST CONDITIONS:

YERR'D LDAD 871725 791473 595383 BAOITT 778823 590448
THROTTLE FLOW 6322406 0640429 4076417 6231618 SDATTEY 4056440
THROTTLE PRESS. 2825, 2812.% 24068 Z377.7  23BB.T 239400
THROTTLE TEWP. 1003.3 9960 1000.8  990.6  9%8.9 1005.2
HOT REHEAT TEMP. 1000,5  995.9  1002.1  999.4 1002.0  9Bi.6
EXHAUST PRESE, 3.87 3.45 2.83 3.79 340 2.88
POWER FACTOR .98 ¢.97 6.99 0,99 0.9 0,98
H2 PREGSURE 61 b1 59 &1 &3 L

CONTRACT CYLLE
HERT RATE 7936.9 7948.7 BOS&.2 7962.9 7997.0  BOBG.9
LOAD BED479  7BOO7Z  5BY420  B43SIT  74BO34 580831

HEAT RATE CORRECTIONS (dividing faciors):

P 0.99980 1.00000 1.00030 1.00090 1.00080 {.00090
i 0.99950 1.00080 0.79990 1.00130 1.00020 0.99930
THRH 0.99990  1.00060 0.99940 1.00010 0.9997¢ 1.0031¢
PEXH 1.02709  1.02279 1.01685 1.02635 1.02690 1.01865
COMBINED CORR 1.02627 1.02402 1.016B5 1.02892 1.02762 1.0220%

LOAD CORRECTIONS (dividing factorsi:

BT 1.00370  1.00030 0.99330 0.98390 (.95020 0.99200
i 0.99970  1.00040 0.99990 1.00090 1.00010 0.99930
THRH 1.00020 0.99810 1.00100 ©.99970 1.00090 0.99110
PEIH 0.97362 0.97777 0.98343 0.97433 0.97380 0.9814%
COMBINED CORR 0.97713 0.57434 0.97969 0.95116 0.96823 0.95449

CEREZREESEEsssEnes BEZ2

CORR TEST HERT RATE 77337 TEALLY TR OVTIRLL 778 TRILT
CORR TEBT LOAD B793%96 799321 A01441  EYTRIE  TOETOE  H02IL3

BERSERas 4

C3

IP14_007327




o

GENERAL ELECTRIC COMPANY
orvstt o8 TECHNICAL INFORMATION SERIES

NO. DF86STGO07

APPENDIZ D

Enthalpy Drop Efficiency

Page
No.
Summary of Data and Results of the IPP #1 Startup D1
Enthalpy Drop Test
Correction Curves for HP Efficiency D2
General Description of Enthalpy Drop Efficiency Test D3

Page No. D1
Property of General Electric Company
Maintain ona-inch side marging.
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62200 Pidi

TEST PT #
DATE

VALVE PT
THROTTLE P
THROTTLE T
CRHP
CRHT

vCp

1st STG P

P1/PT

P1/PT COR
L]
TEMP COR*
PRES COR*
HTR COR
ngp COR

HRHP
HRH T
LPBP
LPBT

nip

HTRS OUT SERVICE

MW
BAR PRESS

* See page D2 for the correction curve.

"

INTERMOUNTAIN POWER PROJECT, UNIT #1, T150

1
3/1
THR
1214.55

928.63
130.03
530.71
1208.90
378.03

.312
.297
65.75
-.469
-.16
+2.1
_67.22

119.77
928.27
31.40
598.78
91.3
6,7,8
175
12.49

table are in percentage points.

2 3
3/3 3/3
Znd THR

915.82 1489.36
936.97 930.49
149.34 152.79
534.19 501.85
505.26 1488.80
482.96 486.44
526 326

.500 .310
82.53 68.97
-.695 -.479

-.11 -.24

+.4 +.4
82.13 68.77
136.71 139.65
828.87 828.90
31.70 32.72
491.89 493.26
91.91 92,09
8B 8B
200 205
12.63 12.63

4
3/5

THR

1279.09
934.71
220.23
539.11

1265.64
716.28

5860

.532

81.76
~.534
-.21
0

OFF VP NA

201.60
871.95

47.33
527.17

_91.96

304
12.67

5
3/6
YWO
1083.58

989.60
278.65
642.90
1072.89
890.76

822
.182
88.24
-.092
-.18
+.6
88.58

256.36
981.60
61.02
617.87
91.58
8A,7TA,6A

400
12.49

6
3/
3rd

1077.24
995.48
248.93
629.76

1077.26
787.01

731
.695
86.83
-.039
-.18
+.6
87.21

228.97
991.60
54.15
624.53
91.57
8A,7A,6A

360
12.49

7
3/7
2nd

1439.36
989.65
243.52
577.85

1065.74
759.38

527
.501
81.55
-.084
~.26
+.8
82.0

224.02
973.75
52.60
608.77
91.62
8A,7A,6A

364
12.49

Note that the factors given by the curve are in percent and the values shown in the
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ENTHALPY DROP EFFICIENCY TEST

A turbine section efficiency can be measured if superheated steam conditions
axist at both the inlet and exhaust of (he section and the steam 18 thoroughly
mixed so that the average termperature can be measured, The efficiency is
defined as the energy used divided by the isentropic emergy that is available.,
See Figure 1,

It is customary practice t© measure the efficiencies of the high pressure
turbime and intermediate pressure turbine of fossil flred reheat turbines with

this rmethod,
|
|
Sty
P Pbowl=0.98Pw
Sm Pressure drop through
- / intercept volves
il
/ " 4
{ =, Pressuore deop {hrough . X
‘ Hy [~ control valves A Note: i:"ég?ﬁg’;‘g*:ﬂx;’h ;
% i
4 TT/'/\ s £ Huye® My ond
\ Exit from i
3 governing e Sm® Sty
slage g
A
gy oonsion line —
o HM - ELEP
AE EFFY iE
AE
Designeflow
eiponsion ling
Pe
ELERL
Py  (LP Bowl)
p Mg
/) HT . ELE
EFFY » = ELEP EL LP Bowl
Hys g ]

Q Fig, 1=a, Centtruction of exponsien liaar for mem-coniomsing lurbi
. with goverming tioge  (4p Tg)
Fig, Veb, Coumiwelion of espension hees for [P turbines
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To obtzin an
acceptable degree of accurncy and precision, the
tests must be run by holding steam temperatures,
pressures, and {lows consiant. Fluctuations of
steam pressure should not exceed one percent of
absolute pressure; temperature fluctuations should
not exceed § F, Steam {lows and load can be held
constant by proper operation of the control mecha-
nism. Care must be taken io insure that the turbine
is up to operaling temperature. Aller atiaining
steady condilions for at least half an hour, 2 test of
one-hourduration with temperatures and pressures
read at five-minute intervals should give satisfactory
results,

The probable error of these section efficiencies
is about 0.25 percent. This acecuracy is based upon
the ability to measure pressure within 0.1 percent
at the throttle and reheat points, and 0.1 psi at the
intermediate-pressure-section exhaust, and teme
peratures within 1/2 F. This probable error has
been verified by comparing measured {low with cal-
culated flow using enthalpy-drop efficiencies on the
high-pressurs section of cross-compound units,

Pressures above 35 psia should be measured with
piston=-type, dead-wsight gages using calibrated
weights.® For a lower pressure a transcucss
may be used.

The design of apressure tap should conform with
the ASME Power Test Codes, Taps shouldbeina
gtraight run of pipe, or atleastnot in orimmediately
adjacent to, 2 sharp turn, and should consist of 2
flush hole in the pipe wall. Care should be takes in
remove any burrs,

The pressurs connections should be located shead
of the turbine emergency stop valve, ahead of the
intercept valve, ina cold rebeat pipe near the high-
pressure-gection exhaust connection, and in the lowe
preasure-section bowl. [ the intercept valve i3 &«
rectly connected to a rshest stop valve, them the
pregsure connection should be immediately ahead of
the reheat stop valve. Figure locatss these points
of pressure measurements,

The pressure connection may be oa the top, bot=
tom, or side of a steam pipe provided cerialn pre-
cautions are fakenm io insure 3 definite waler leg.
1f the connection is {rom the top or side of the steam
pips, the pressure-gage piping should be rum howle-
zontally and then dropped down., The same rule
holds when the pressure gageis to be located above
the pressure connection, i.6., there should be & dowh-
ward loop in the gage lipe right near the pressure

I¥ WTIRCEPY vailwe
Fig.2  Schemstic arrangement of pressurs and teme
percture instrument locations
counection. Plgtails are acceptable., These ar-
rangements are shown in Fig. 3.
The pressure comnnection in the lowe-pressure-

.section bowl is located in the bottom of the bowl and

isa l/%-inch pipe, plugged at the end, and has several
1/4=-inch diameter holes drilled through near the
end of the pipe, Flg.4.

For cross-compound turbines the intermediate=
pressures-gection exhaust pressure tap should be in
the crossover pipe immediately downstream of the
exhaust connection,

Temperatures should be measured withprecision
resistance thermometers or calibrated thermo-
couples and read on precision hridges and poteg-
tiometers,

| BEST ARRANGEMENTS ]

Fig. 3 Pressure-goge connections by sleam pipas

+High accuracy transducers may be substituted if calibrated before and

after the test.
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[y et o

Section throvoh lowepressure turbine bow!
showing pressure tap instollation

Fig. 4

it is recommended to duplicate tewmperature ine-
sirumentation. This will not only improve the ace
curacy of the data but will also detect a {anity teme
peralure mezsurement. Placing ithbe two (hermoe
wells in the top of 3 horizontal pipe so they are ag
about 2 45-degree radial angle on each side of the
vertical center line is a good scheme. The object
is not to have two thermowells in line, Fig. 5.

When there are two separale steam leads {rom
the hoiler to the turbine, duplicats lastrumentation
in ezch lead is recommended, Fig. 2.

The length of the thermocouple well Irom the
inner wall of pipe extending into the stream deserves
attention in order o eliminate the error dus 10 heat
eondustion up the thermocounle well wall. At the
throttle the lrremarsion sFould be? 2%and almost all
standard installations are gatis{actory. At the hot
reheat point it i3 recommencded that the immersion
sbonld be at least {our inches if the cutside diameter
of the well is not greater than 1 1/2 inches. Al the
eold rebeat point the immersion should be six isches.
The location of the thermowells in the cold reheat
line should be sume distance downstream {rom the
turbine and after al least one elbow e provide the
proper mixing, The maximum distasce {rom the
turbine should not exceed 50 {est,

The thermocouple wells in the low-pressure.
gection bowl are made up of four 1/4-inch pipes
which are securely fastened in the stenm path,
These probes should have radiation shields on their
ends because the temperatures of all the wall surs
faces in the bowl may be somewbhat lower tmmn the

*or for tandermn compound units with external pipes.,

bow] steam temperature,
shows i Fig. 6.

A typical imstallstion is

E
For cross-compound turbines, two thermocouple
wells should be in each crossover pipe locuted near
the downstream end of the pipe. The immersion
should be at least sixz inches if the cutside dizameter
of the well is no greater than 1 1/2 inches,

Sample caleculations of high-pressure and inter-
mediate-pressure-section efficiencias are given in
Table 1.

TABLE 1
SECTION EFFICIENCIES

High-pressure Section Efficiency

Py = 1815 psia Pg = 430 psia
Ty = 1000 F Ty = 638.8 F
By = 1430.3 Bw/ib Ho = 1328.8 Btu/lb

Entropy = 15738 Blu/lb ¥

isentropic
end point « 1298.4 Btu/lb

1480.3 - 1326.8

Elficiency = z 100 = 84.4 percent

Intermediate-pressure Section Efficiency

Py = 402.0 psia p
Ty = 1000 F
Hy = 1522.4 Btu/lh

5 B 44.0 psia
Ty = 470.0 F

Bmix
Reheat
Bowl =

*710,290 x 1522.4 « 21,300 x 1450.8
7o, 580

= 1520.3 Btu/lb

# Flows estimated {rom design heat balances

Entropy Py and Heypie = 1.7600 Btu/1b F
Izentropic end point = 1244.9 Btu/ib

Elficiency = Mz 100 = 30.§ percent

im the

rear future all GE provisions will be in the crossover pipes.
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Fig.

Typical thermocouple-well arrangement

STEAM FROM
CROSS -OVER

7] ] izeeeny

Fig. © Section through low-pressure turbine bowl
showing thermocouple-well installation
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